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‘Surface’ lines ’em up : furnaces, 
machines, 
costs 


There's more than one way to automate furnaces for high production, lower 
costs, and uniform quality—and ‘Surface’ engineers can show you a good many 
of them. 


Dana Corporation, Marion Division, is a good illustration of the range of 
‘Surface’ automation available. There you can see (1) different furnaces 
linked with machines at separate points on the line, (2) a self-contained auto- 
matic heat treat line within the production line, and (3) single furnace units 
with work handling completely automatic within each furnace. 


Each of these types of automation results in higher production, more uniform 

quality, and lower handling costs than can be achieved in the conventional, 

isolated heat treat department. The point to remember is that these advantages 

aren't limited to high production plants; they can be applied to smaller opera- 

tions as well. The sooner you apply them, the sooner they will pay off for you. 
Write for the Heat Treat automation story today, Bulletin H55-11 


SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 


Aliso makers of Janitrol automatic space heating and Kathabar humidity conditioning units 
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Recent Accidents With Large Forgings, by E. E. Thum. 


A daylong discussion of the causes of four failures of massive rotor leuioan reveals that 
two were due to unduly high stress concentrations introduced by the design or by a 
repair, and two others were due to misinterpreting or minimizing the evidence of 
internal defects found by ultrasonic inspection. (S 21, ST) * 


Service Failures of Aluminum Die-Casting Dies, by G. A. Roberts and A. H. Grobe 
The three most common types of failures of aluminum die-casting dies are heat check- 
ing, pitting and impingement soldering. Causes of each are investigated. (S 21, E 13, TS) 

Epoxy Coating Safeguards Laboratory Furniture, by William A. Poe. 

Pictorial story of step-by-step coating operations. (L 26) 

Electrolytic Polishing of Nodular Cast Iron, by R. E. Skoda. ke 
Electropolishing of nodular cast iron in a solution of CrO,, acetic acid and water is a 
rapid and easy method of preparing specimens for metallographic examination. (M21,C1) 

Flash Welding Jet Engine Rings, by Arthur G. Portz. 


Flash welded rings have replaced forgings ond castings in jet engine applications be 
cause of the savings in machining that are realized, To maintain the welding quality 
required, eight different variables must be predetermined and controlled, (K 3) 


Nondestructive Case Depth Measurements, by Robert H. McCreery... 
Depth controlled in production by measuring Rockwell hardness of the surface and 


comparing it to predetermined limits specified on a series of control charts, (| 28, $ 18) 


Corrosion Resistance and Mechanical Properties of Cr-Ni-Mn Stainless Steels, 
by R. A. Lula and W. G. Renshaw . 


The new A.LS.1. Types 201 and 202 are cuales for many structural — ations in 
corrosive environments. A modified alloy with more chromium and nic 
necessary to resist the more severe applications in the chemical industry. (SS) 


el may be 


Hydrogen Contamination of Titanium Minimized by Modified Descaling Bath, 
by H. L. Alexander, H. Farrell and Q. D. Wheatley 
Saturation of sodium hydride baths with titanium dioxide minimizes hydrogen pick-up 


during descaling of titanium. The coarser grades of titanium dioxide should be used and 
must be added slowly to avoid excessive foaming and gas evolution, (L. 12, Ti) 


How Statistical Techniques Solve Metalworking Problems, Part 1, by Chester R. Smith 
Both time and money can be saved by using statistical techniques to analyze and mini 
mize the necessary experimental data. Two examples illustrate how the best methods 
of processing titanium were selected with a minimum of expense. (S 12, Ti) 
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THERMALLOY APPLICATION ENGINEERING AT WORK! 


This hot tensile test furnace in Electro-Alloys’ physical laboratory 
applies tensions (up to 30 tons at 1800°F.) to test short-time frac- 
tures and to observe long-time creep in Thermalloy Conveyor Belts. 


A miniature furnace to test theories! 


Service life of a heat-treating furnace conveyor belt may be 
affected by so many variables, i.e. uneven loading, misalign- 
ment, temperature differentials, etc., that proper design, 
highest quality and the right material are of utmost importance. 
At Electro-Alloys, a staff of engineers and metallurgists are 
constantly studying these factors in the physical testing labora- 
tory shown above. A hot tensile test furnace is continually in 
use subjecting Thermalloy* conveyor belts to various combina- 
tions of loading and temperature. In this way, design theories 
developed by our engineers are tested and highest possible 
quality standards are maintained to insure production of 
furnace conveyor belts that will be the ultimate in trouble- 
free operation. 
Electro-Alloys also applies engineering and metallurgical 
know-how in the production of heat-resistant Thermalloy 
castings for other furnace parts such as sprockets, idlers, skid To meet extra-severe operating conditions, o 
rails or rollers, crossbeams, wall boxes and radiant tube Thermalloy Heavy-Duty Conveyor Belt wos 
assemblies. For complete information, call our nearest repre- chews 
e short integral cast pins that eliminate 
sentative or write for Thermalloy Conveyor Belt Bulletin T-241, “eronk-shatting.” 
Electro-Alloys Division,7002 Taylor St., Elyria, Ohio. 


ELECTRO-ALLOYS DIVISION 


Elyria, Ohio 


*Reg. U. S. Pat. Off. 
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Conversion Coatings for Cadmium and Zinc, by Edward F. Foley, Jr... ... ed 86 
Economical and versatile finishes for cadmium and zinc-plated parts and zinc-base die 
castings. With minor modifications in processing conditions, a wide range of surface 
finishes can be obtained. No expensive equipment is required. (L 14, Cd, Zn) 


Atomic Age 

Things the World Should Know...................... . 72 
A.E.C, Commissioner Thomas E. Murray gives some echaresisd information on his 
suggestion to invite foreign observers to witness tests of nuclear weapons. 

Correspondence 

Russian Iron and Steel Industry, by Tom Bishop. ..... 91 
Russians think they have caught up with Western Europe, but still ing be hind hens rica 

Molten Baths — Error Corrected, by L. B. Rosseau...................... . 8 

lron-Aluminum Magnetic Alloys, by Joseph F. Nachman and W. J. Buehler. aeers 93 
Readers confirm usefulness of iron-aluminum alloys of good ductility. 

Inflicts furious headaches but causes no hydrogenitis. 

A Metallurgical Antiquarian, by V. A. Nekrassoff............ 


An anecdote about the late, famed Nicolas Belaiew 


Data Sheet 


Approximate Strength of Industrial Gas Turbine Alloys Treated for Optimum Properties 


Digests of Important Articles Vibration During Casting of Gas 


Turbine Blades ........ jas 134 
Russian High-Temperature Testing 
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Factors involved in external corrosion, reactions 
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Results of British program of long-time atmos- ‘ 
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Continuing Study Given Nitriding Variables. 112 Martensite in a continuous network makes Mn 
Effects of temperature, time, pressure, cooling Mo steel susceptible to sulphide stress-corrosion, 
ee ee Corrosion of Coated Steel in Contact 

Spot Welding Aluminum Alloys........... 116 With Aluminum ............... 154 

Has unwarranted bad name with British aircraft Comparative tests of three met allic coatings for 

manufacturers. steel bolts and screws. 


Cracking of Stainless Steel Welds... ... Decomposition of Metastable Structures 
Investigation of low ductility at elevated tem- by Plastic Deformation . 160 
peratures. A mutual influence between plastic deformation 

and diffusion is indicated. 

Diffusion in lron-Chromium Alloys. . . 
Linked to decrease in rate of decomposition of 
austenite caused by additions of chromium. 


Hot Cracking Test for Aluminum 
Alloy Welds 162 
A simple test simulating conditions in practice 
Extrusion of Aluminum Cable Sheath. ..... . 130 
Commercial technique not yet perfected, but 
laboratory exploration looks promising. 


Failures of Forged Turbine Blades 166 


Variables in fabric ating methods seemed to be 
the chief cause of failures 
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- SET IT AND FO | . 
Completely Aut matic — 
=! Co trol 
Regardless of urnace 
Temperatur e Change 
¥ 


The Ipsen CARBOTRONIK carbon controller 
automatically coordinates furnace temperature and 
dew point to continuously provide any desired 
carbon potential from 0.20% to 1.25%. Enriching 
gas additions are made at the furnace and accuracy 
is + 0.02% carbon over a range of 1400 F to 
2000° F 

Dew points are measured every 5 seconds by 
a voltage type element. This sensing element is 
unaffected by ammonia or any other atmosphere 
gas and it does not require calibration. The oper- 
ator merely sets the selector to desired carbon con- 
tent and any furnace temperature changes are 
compensated for automatically. 


at 


The CARBOTROMIK is 
seli-contelned unit 
and cor be placed at 
any distance fram the 
furnece or generater 
being contrelled, 
records and indicates 
divectly In percent 
carbon. 


IPSEN INDUSTRIES, INC. 
717 South Main Street, Rockford, Illinois MEAT TREATING UNITS 
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a cleaning 


tackle 


how they design equipment for yowr particular production needs. 


It’s wonderful out here in the Great 
American Desert, where I am spend- 
ing my annual holiday. The sun 
shines brightly and we lunch on the 
front porch or the patio or the sun- 
deck and watch carefully that the sun 
does not cook us. But I'm a restless 
guy and must have news from head- 
quarters every once in a spell, so 
Evelyn sends me frequent messages 
Perhaps you are interested: 

“Dear Boss: It's cold. The snow is 
falling fast and furiously and it was 
ten above zero last night. Thank your 
stars you are missing it. Many Christ- 
mas cards are coming in, and I am 
sending them to you separately. 

“Mr. Thum is upset because the 
printer lost the copy for the double- 
crostic he made up and is mailing as 
a Christmas greeting card. He thinks 
the printer got so interested in solving 

it that he forgot to have the type set. He is busy on the A.S.M.-A.E.C. book 
on Powder Metallurgy going to the printer soon; also working with the 
Cleveland Art Institute to develop and select M.P. covers for next year. We 
had a letter from a member stating that M.P. covers are the tip-top covers 
of any trade or association publication. 

“Mr. Bayless sure has his hands full and his desk also; he just received 
a wagon-load of galley proofs of Transactions material to proof-read and 
page. Transactions is on schedule. Orders from the members are coming in 
with every delivery, and more than 7,000 copies of Transactions have been 
requested; more than 2,300 other books published by the AS.M. have also 
been ordered. Copy for the seminar book, “Theory of Alloy Phases,” has 
been received and he is getting it to the printer pronto 

“Mr. Wells has been busy answering wires, telephones and letters 
requesting space for the 38th National Metal Exposition to be held in 
Cleveland Public Auditorium. Oct. 8 to 12, 1956. The total amount of space 
requested is sensational, or as you would say ‘mastodonic’. 

“He is getting out the billing for dues to be mailed Feb. 1 for membership 
expiring March 1. About 50% of the dues come up for payment March 1 

“Mr. Lyman had the Handbook Committee in for a meeting. All but two 
showed up. He reports a fine constructive session with lots accomplished 
Many new subcommittees were selected and big plans discussed for a new 
edition of the AS.M. Handbook. 

“Mr. Ford has been on the go. With new M_P. representatives in Philadel- 
phia, Pittsburgh, Chicago, and the new Detroit office, he has been spending 
his time in the field. Reports many contracts, new and renewed, have been 
received. The list has been sent to you. 

“Mr. Brasunas’s mail has been heavy. Many new chapters in the study 
courses are being received from the authors and a number of courses have 
been completed and are now undergoing review before going into production 
Many letters making inquiry about when and how the correspondence 
courses will be available. He said yesterday he hopes to have some of the 
courses ready in three or four months. 

“The real estate firm that was engaged to locate additional sites for the 
A.5S.M. Metal Science Center advised the staff committee that they are on 
the job and will report as soon as the survey is complete. Proctor Noyes, 
chairman of the Cuyahoga County Planning Commission, phoned yesterday 
that he is proceeding with the work requested by the A.S.M. Board to deter- 
mine the adaptability for a Metal Science Center of the two sites considered 
at the November meeting 

“Marjorie Hyslop says the booklets for the Second World Metallurgical 
Congress (Chicago 1957), together with the letter to the ambassadors of the 
free countries of the world to participate, are to be mailed about Jan. 20. She 
says the list of government officials and technical societies numbers close to 
8000. I'll bet (not too much) that the Second W.M.C. will have twice as 
many overseas conferees (1100) as the First (550) 

“We are all busy. It's so cold that is the only way we can keep warm. Have 
a good rest. Evetyn” 

Thanks, Evelyn, for the information. I am passing it on. I stewed about 
what to print in this column this month. Your letter was a lifesaver! 


Cordially, 


you 


1,000 parts hour for large parts 
Write for pictorial folder showing how Solventol engineers 


Solventol chemical research developed an entirely new di-phase compound to 
DESIGNED 


remove the acid-resistant material. Solventol engineers designed automated spray - 


washing equipment with a rated production cycle of 6,000 parts ‘hour for small 


SOLVENTOL SOLUTION: 


parts, 
problem . 


OL CHEMICAL PRODUCTS, INC. 


CLEANING 


Acid-resistant material had to be removed 


from feather-light, copper-and-plastic 
wiring pattern circuit boards in a wide 


variety of shapes and sizes 


The Problem: 


SOLVENTOL soives another Metal Cleaning Problem 


W. H. Ersenman, Secretary 
AMERICAN SOCIETY FOR METALS 
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The Gulf Super-Quench in the bath above has been in use for 
2% years at Cummins’ Columbus, Indiana plant with only nor- 
mal makeup oil being added. Cummins is the world’s leading 
independent manufacturer of lightweight, high-speed Diesel 
engines. Left—Gulf Sales Engineer G. C. Shimer and G. R. 
Dellinger, Supervisor, Heat Treating Dept., check the rocker 
lever parts for Cummins Diesels as they emerge from the 
Super-Quench. 


THE FINEST PETROLEUM PRODUCTS 
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a ieee FOR ALL YOUR NEEDS 


Why Cummins Engine Company, Inc. 
has used 


for 15 years! 


Deeper, more uniform hardness without crack- up. There is no need for additive replenishment. 
ing or distortion and the virtual elimination of For additional information on the economy of 
rejects in quenching Diesel engine parts are the using Gulf Super-Quench, send the coupon be- 
reasons behind Cummins’ use of Gulf Super- low or have a Gulf Sales Engineer help you dis- 
Quench for the past 15 years. cover opportunities to use this quality product— 

Another factor is the ability of this outstand- profitably — in your shop. Consult the yellow 
ing quenching oil to retain its fast dual quench- pages of the telephone directory for the number 
ing power indefinitely with only normal make- of your local Gulf office. 


Gulf Oil Corporation - Gulf Refining Company 
1822 Gulf Building, Pittsburgh 30, Pa. 
Gulf Oil Corporation | Gentlemen: Mr 


Please send me, without obligation, a copy of your 24-page 


Gulf Refining Company | brochure dealing with the application and advantages of Gulf Super- 


Quench. 


1822 GULF BUILDING — 


PITTSBURGH 30, PA. Bows 
Company 


Address 
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These turboprop propeller blades 


Model CT634S of the Curtiss-Wright Turbolectric 
series was the first U. S.-designed and built turboprop pro- 
peller to be certificated for commercial use by the Civil 
Aeronautics Administration. This model and others are 
already in quantity production for military aircraft. 


Turbolectric propellers use extruded hollow steel 
blades produced by the controlled extrusion process de- 
veloped by Curtiss-Wright. The extruded blade begins 
as a single-piece alloy steel billet. 


With the development of this propeller and the con- 
trolled extrusion process came the need to select the right 
alloy steel. And here's where teamwork paid off. 


Republic metallurgists, working closely with Curtiss- 
Wright metallurgists and engineers, selected an alloy steel 
with the following properties that make the extrusion 
process successful from both a production and cost stand- 
point: freedom from imperfections, uniform response to 
heat treatment, workability in all stages, weldability, 
bendability—hot or cold. 


These properties in combination with the extrusion 
process give: 


(1) IMPROVED STRENGTH-WEIGHT RATIO. The tough, in- 
tegral structure of the extruded alloy steel blade pro- 
vides greater strength and resistance to fatigue with 
minimum weight. 


(2) IMPROVED QUALITY. Greater uniformity is assured by 
fabricating from a single homogeneous material. 


(3) INCREASED PRODUCTION. The number of manufactur- 
ing operations is reduced. Production per hour is in- 
creased. Floor space is saved. 


(4) REDUCED COST. Less steel for original stock, less ma- 
chining, and lower cost tooling and equipment are 
required. Expensive welding and accompanying pre- 
heating and post-heating operations, as well as milling 
operations, have been reduced. 


What about your product? Are you using the right steel 
in the right place? Republic—world’s largest producer of 
alloy and stainless steels—offers you the services of expe- 
rienced field metallurgists who will work with your staff 
in determining where these versatile steels can effect the 
greatest savings. Just send us the coupon. 


‘Tube extrusion from which 
finished blade is made. 


“TITANIUM SAVES WEIGHT ON DC-7 with no sacrifice in strength or safety. 
Republic is an old hand at this high strength-to-weight business. We pioneered 
the use of alloy steels, then stainless steels—followed by high strength steels. 
Now come Republic Titanium and Titanium Alloys. Years of experience gained 
in helping hundreds of manufacturers design and re-design their products to 
get more strength with less weight are available to you. 


600° F TEMPERATURE HAS LITTLE EFFECT ON DE-ICER DUCTS made of Republich 
ENDURO Stainless Steel. Because of its extremely high strength-to-weight 
ratio, and corrosion-resistance you can use ENDURO in thinner, lighter sections. 
It resists temperature extremes, holding its strength, toughness, and shock- 
resistance all the way from blistering heat through sub-zero cold. Republic 
produces ENDURO ® in all commercial forms, 


EPUBLIC 


Woldd Widest Range of Standard Steels 
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‘- Strength-to-Weight or Heat Problems — Republic Has the Answers 


Curtiss-Wright 15’ 1°’ diameter, CT6345-E 
Turbolectric Propeller on the Lockheed 
Model C-130A, Airplane. 


and Stack 
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REPUBLIC STEEL CORPORATION 
3188 East 45th Street + Cleveland 27, Ohie 


Please send more information on these Republic products: 


0 Alloy Steels 0) Titanium and Titanium Alloys 
0 ENDURO Stainless Steels 


Name 


Company. 


Address 


City Zone... State 
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Evans Reamer and Machine Company uses Park Kase Energizer 
# 2 to case-harden track bushings up to 0.110” case depth. Inspect- 
ing track bushings that have been case hardened are (I. to r.): 
from Evans: Lynn M. Leslie, Production Manager; LeRoy L. Johnson, 
Superintendent; William J. Blazek, President; from Park Chem- 
ical’s Cincinnati Office, James F. Hetz. 


CRAWLER TRACTOR PARTS...CUTS HEAT 


Says 


must 


placement parts go 


Lempco's bushing 


“More than 19 
depending upon w 


must have. We hav 


ranging from a few 
Distortion is reduced 


heat treat methods. 
the pre-installation estimates. 

“To make a long story short, we must have quality and economy in this 
operation. Park Chemical Company more than satishes our requirements.” 


Park Kase #2 Energizer is a concentrated mixture of Park Kase #1. With it, the 
carburization of steel parts is easy and inexpensive. Uniform carbon cose depths, 


TREAT COSTS 50%” 


William J. Blazek 


President, Evans Reamer and Machine Company, 


a manufacturing division of 


Lempco Automotive, Inc., Cleveland 


be the watchword around here because Lempco's re- 
into practically every type and make of crawler tractor. 


These parts have got to be good to meet the challenging requirements of 
this great tractor industry. 

“On track bushings, for example, correct heat treatment is essential to 
the quality of the product—and costs must be in line. 

“After a great deal of investigation, we decided that the high quality of 


could best be achieved effectively through the use of 


sale bath heat treatment. We selected Park Kase #2 Energizer for the salt 
bath operation. It has never let us down. 


different-sized track bushings—all with different wall 


thicknesses—all made from low carbon steel—are carburized at 1750 deg. F. 
in Park Kase. There is also the economy of a direct quench in an 8% brine 
solution maintained at 70 deg. F. by refrigeration. Bushings are fully case 
hardened to the required accepted standards. Case depths up to 0.110 in. 


all thicknesses involved, are readily obtained in our salt 


bath heat treatment. 
“We have achieved the top quality in these replacement parts that we 


e done this at a saving in cost of 50°% over the previous 
In fact, salt consumption and costs are lower than even 


thousandths, to an eighth of an inch, are produced rapidly. 


to a mini by even heating rates, uniform case depths, 


accurate temperature control, and the ease of direct quenching from a@ molten 
bath, Write for technical bulletin A-1. 


MIXTURES + NEUTRAL 


Park 
Via Pecctio 9 
Milano, Italy 


REPRESENTATIVES 


AGENTS 


PARK KASE LIQUID CARBURIZERS * QUENCHING end TEMPERING OS 


SALT BATHS + HIGH SPEED STEEL HARDENING SALTS + TEMPERING 


end 1SO-THERMAL QUENCHING SALTS + NO-CARB + NO-KASE « NO-TRIDE + PITCH COKE « 
LEAD POT CARBON + KEM-CUT (Metal Cutting Concentrate) «+ WOODSIDE RAPID CARBURIZERS 
(Nen-Burning Type Charcoal Coke) 


PARK CHEMICAL CO. 


8074 Military Avenve © Detroit 4, Michigan 
Phone: TYler 5-7715 


PHILADELPHIA BRANCH PLANT 
3031 Melvale Street 
Phone: GArfield 6-6030 


LICENSED MANUFACTURERS 


Electric Resistance Canetco, Ltd 
Furnace Co. Ltd 137 Wellington St. West 
Netherby 161 Queens Road Toronto, Canada 


Weybridge Surrey England 


DETROIT 8074 Military Ave., 8. N. Lynch, C. R. Foreman, W. P. Askew 

W. Cameron, 19106 Southgate Road, Phone: LOngacre 1.8077 
CHICAGO -M. J. Vandenberg, 2008 W. 102nd Street, Phone: CEdarcrest 3.7135 
EAST LANSING, MICH. R. Hammerstein, 1015 Northlawn, EDgewood 2.3976 
CINCINNATI. james F. Hetz, 1313 Mimosa Lane, Phone: GRandview 1.3145 
LYNNFIELD CENTER, H. Settles, 651 Lowell St., Phone: 4.3990 
PHILADELPHIA._T. J. Ciark, 3031 N. Melvale Street, Phone: GArfield 6-600. 


MINNEAPOLIS industrial Electro-Gas Equip. Co, Phone: ATiantic 1907 
LOS ANGELES California Alloy Products Co., Phone: ANgelus 1-2161. 
HOUSTON._.™. K. Griggs Co., Phone: ATwood 2261 

KANSAS CITY, MO. industrial Electro-Gas Equip. Co., Phone: Victor 3154 
ATLANTA..A. J. Mueller Co., Phone. CHerokee 0185 


TULSA. Ward & Kimball Chemical Co , Phone: Gibson 7-0168. 
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BUILT-IN 
INSTRUMENTATION 
FOR RECORDING 
CREEP and 


That’s what Riehle means by a “complete 
package” machine for creep and stress-rupture 
testing. It can be furnished fully ready to oper- 
ate—even including high-temperature creep 
extensometer and automatic recorder. Extenso- 
meter and holders can be furnished to handle 
either flat or round specimens. And either single 
or multiple-point recorders are available. 


ion 


Temperature controller too is mounted on a 
panel... right on the machine. This Riehle 


ponents that make it a complete package. 
Or it can be furnished stripped-down when 
specified. 


What's more, the axial loading fixture is 
ball seated for freedom of motion on both 
axes. Members are accurately centered and 
square . . . bending moments on the specimen 
are reduced to a minimum. Capacities are 
12,000 and 20,000 pounds. Accuracy to 
within 14% of load, Full information in 
Bulletin RR-13-54. Send for your copy. 


MAIL COUPON TODAY 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Dept. MP-256, East Moline, IIlinois 


Send illustrated Bulletin RR-13-54 on Riehle “complete package” Creep 
Testing Machines. 


NAME AND TITLE 
COMPANY 
aocoress 


ZONE STATE 


4 
| 
controlling temperature 
Creep Testing Machine further includes 
furnace, local wiring and all other com- 
| > 
inf 
TESTING MACHINES 
Division of American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 


Exothermic Gas Generator 

A new exothermic generator which 
operates with any of the common 
gases has been announced by Sargeant 
& Wilbur, Inc. It produces atmos- 
pheres ranging from 10% O, to 11% 
CO without catalyst change. It is 


available in capacities up to 10,000 
cf.h. A newly designed cooling sys- 
tem has increased efficiency and has 
reduced replacement. Automatic mix- 
ing, easy starting, complete flow 
range and stable analysis are other 
advantages claimed. 


For further information circle No. 283 
on literature request card, page 32-B 


Graphite Electrodes 

A new continuing graphite elec- 
trode has been announced by Upton 
Electric Furnace Co. It can be con- 
tinually fed, either manually or with 
motorized operation, through the salt 


— 


bath furnace wall as wear occurs. 
Some advantages claimed are a small 
electrode surface with lower second- 
ary currents, inexpensive 
replacement, rectification 
eliminated, increased furnace life and 
reduced need of critical and costly 
electrode alloys. Graphite electrodes 


electrode 
metallic 
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1 
are available for temperatures to 3000° 
F. The accompanying illustration is 


of a pusher mechanism. 


For further information circle No. 284 
on literature request card, page 32-B 


Thickness Gage 

James G. Biddle Co. has announced 
a new gage for measuring the thick- 
ness of nonmagnetic coatings such as 
paints or plating on ferrous bases. It 
will determine thickness on radii, is not 
affected by vibra- 
tion and tempera- 
ture, will not 
damage coatings 
and is easy to use 
and carry. Its 
range is 0.0002 to 
0.015 in. The Tins- 
ley gage consists 
of a special light 
magnet attached 
to a spring and 
contained within 
a pencil-size tube. 
To make a meas- 
urement, the ex- 
ploring head or 
magnet is placed 
on the surface and the body of the 
gage is drawn away, thus extending 
the spring. The spring extension is 
proportional to the force required to 
detach the magnet from the surface. 
The reading is taken at the point 
when the magnet breaks away from 
the surface, and from a calibration 
curve the coating thickness is de- 
termined. 


For further information circle No. 285 
on literature request card, page 32-B 


Ceramic Cutting Tools 

A new type of oxide-base cutting 
tool material has been announced by 
the Stupakoff Div. of the Carborun 
dum Co. It will cut cast steel, cast 
iron, chilled iron, carbon steel and non- 
ferrous materials. Tests have been 
made with speeds up to 2000 surface 
feet per minute. Machines that have 
ample rigidity and motor horsepower 
to employ tungsten carbide tools to 
the limit of their cutting ability have 
proved inadequate in getting full pro- 
duction capacity of Stupalox. It is 
said to cut with no build-up on the 
cutting edge and no cratering adjacent 


Products. 


to it. It is reported harder than any 
metallic tool, more abrasion-resistant 
and maintains strength at tempera 
tures detrimental to other materials. 


For further information circle No. 286 
on literature request card, page 32-1 


Hardness Tester 

Steel City Testing Machines, Inc., 
has announced a new Brinell hardness 
tester with a paint spray attachment, 
The attachment synchronizes with the 
testing cycle of the machine so that 
relative hardness of parts is auto 
matically indicated by a spot of paint. 
The tester is designed to fit into a 


roller conveyor. Brinell limits on the 
machine are adjustable in accordance 
with the user's requirements 

For further information circle No. 287 
on literature request card, page 32-8 


Coating 

Chemical Corp. has announced a new 
chromate conversion coating for cad 
mium that will produce a bright clear 
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The metal spars that support the 
rotor blades of the famed Piasecki 
“workhorse” are the modern version 
of masts on clipper ships... must 
stand great stress and strain. 


For strength and flexibility... 


20’ Piasecki Rotor Spars Quenched 
In Sun Quenching Oil Light 


It takes real know-how to heat treat the 20 ft long tapered 
tubing used in Piasecki spars. At the Metlab Company of 
Philadelphia, Sun Quenching Oil Light plays a major role 
in the success of this job. 

Sun Quenching Oil Light was originally selected by 
Metlab Company, after lengthy tests, because of its all 
around quenching ability, low cost and long life. For the 
Piasecki job, Sun Quenching Oil Light helps give the spars 
exactly the qualities they need...maximum strength with 
a minimum of distortion. Proof once more of the ability of 
Sun Quenching Oil Light to satisfactorily perform difficult 
oil quench jobs. 

For information about how Sun Quenching Oil Light 
can perform for you...whether in a job shop or on a pro- 
duction line...see your Sun representative or write 
Sun O1t Company, Philadelphia 3, Pa., Dept. MP-2. 


To heat treat the Piasecki spars 

the Metlab Company of Phila- 

delphia uses a specially designed 

furnace, unusual techniques...and 
Sun Quenching Oil Light 


[> 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY LTD., TORONTO AND MONTREAL 
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finish with corrosion protection. By 
using this material, a chromate leach- 
ing cycle requires two tanks less than 
is usual, 

For further information circle No. 288 
on literature request ecard, page 32-B 


Selector Switch 

Thermo Electric Co., Inc., has an- 
nounced a series of rotary selector 
switches for either thermocouple or 
bulb 
circuits and for 
flush panel or 
wall mounting. 
They are short- 
ing-type, double- 
pole switches, 
with 
cessible 


resistance 


easily ac- 

contacts 

and wipers of the 

same silver alloy, 

so that the pos- 

sibility of false voltages from thermo 
electric action is reduced. Copper 
wiring and bunched leads for soldered 
connection are standard; thermocouple 
material wiring and binding posts 
are optional. Three models are 
stocked: off to 6 point, off to 12 point 
and off to 24 point. Overall dimen- 
sions are 5% by 6% by 4% in. 

For further information circle No, 289 
on literature request card, page 32-B 


Furnaces 

A new automatic muffle furnace for 
continuous operation to 1850° F. has 
been announced by Hevi Duty Electric 
Co. It is a self-contained unit with 
temperature indicating and control de- 
vices located in the pyramid-type fur- 


nace base. Power input is controlled 
by a 36 step tap-changing transformer. 
The heating chamber is 11 by 14 by 
8 in. and is formed by four heating 
units which can be arranged to expose 
the element or form a 
muffled chamber. 


For further information circle No. 290 
on literature request card, page 32-B 


reversed to 
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Ultrasonic Cleaning 
Hermetically sealed ultrasonic 
power transducers and generators op 
erating at 40 k.c. per sec. have been 
announced by Branson Ultrasonic Co. 
The large radiating surface of the 
transducers makes them suitable for 
ultrasonic metal cleaning applications 
as well as quenching, plating, pickling, 
descaling and dyeing. The standard 
transducer has a radiating area of 2% 
by 6 in. The modular design facili 
tates a wide choice of arrangements, 
including flush banks, 
focussing and diverging. They may be 
installed on conveyorized machines. 


For further information circle No. 291 
on literature request card, page 32-B 


transducer 


Dew Point Controller 

A new automatic dew point con- 
troller for atmosphere generator or 
heat treat furnace has been an- 
nounced by Surface Combustion 
Corp. It is applicable to 
such as gas carburizing, clean hard- 
ening and annealing, where a perma 
nent record is not required, It is a 
completely self-contained unit and 
operates with an 
system using 


processes 


electronic control 


a resistance bulb as 


sensing element; signal lights pro- 
vide high and low indication 


For further information circle No, 292 
on literature request card, page 32-1 


Fatigue Testing 

Automatically maintained constant 
preload equipment on Sonntag simu 
lated service fatigue machines of 400 
lb. load capacity has been announced 
by Baldwin-Lima-Hamilton Corp. The 
new equipment corrects for creep 
which may be produced in test speci 
mens such as machine parts or struc 
tural components while they are be 
ing subjected to 


constant § fatigue 


loads in tension, compression, bending, 


IN THE BOEING B-47 BOMBER: 
agnesium Assemblies Made by B&P 


Tail cone and gun turret enclosure 
are supplied by BAP to General 
Electric Co.; smooth panel doors 
made for Lockheed and Douglas 
B-47 production; and the inboard 
and outboard jet pods for Bell 
Aircraft Co. In addition, B&P 


produces magnesium cases and 
components for electronics systems 
in the B-47 and many other 
military planes. 

Write for folder describing 
B&P’s facilities for magnesium 
and titanium work. 


1958 W. Fort St. 


BROOKS & PERKINS, INC. 16, Mie 


Offices in New York, Washington, Los Angeles and Dollas 
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OLSEN SelecSrange = 


the Electronic Null Bolance Indicating System that is 


When on Olsen U.T.M, is 
used with an electronic 
recorder the ratio of test 
ranges con be doubled. 
Write for information. 


MIDDLE 


an OLSEN exclusive 


You don't have to be an expert when you test with an Olsen Super “'L"’ or 
ElecSmatic U.T.M. Even if you start at too low a capacity range, you can 
complete the test on any of the higher ranges with a flip of the Selecdrange 
switch—without stopping or interrupting the test. Since all «-nges have the 
same zero setting—an Olsen exclusive—compensations or other adjustments 


are eliminated. 


This is just one of the many reasons why it will pay you to get the facts 
about Olsen hydraulic Super or electro-mechanical ElecSmatic testing 


machines before you decide. 


Write for a copy of Bulletin 47 today. 


TINIUS OLSEN TESTING MACHINE CO. 
2030 Easton Road - Willow Grove, Pa. 


Leadership in Tesliug Since 1880 
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great strength 


High speed tire, brake, and wheel 
testing machines like the one shown 
here, manufactured by Adamson 
United Company, Akron, Ohio, a 
subsidiary of United Engineering 
and Foundry Co., are used to prove 
out aircraft landing gear. The gigan- 
tic flywheels on these machines sim- 
ulate the speed and inertia of an 
actual airplane during landing and 
take-off 

Until a short time ago, testing 
machines were built to rotate at pe- 
ripheral speeds up to 250 mph. But 
when the aircraft industry spread 
its wings, faster testing machines 
were needed. The new machines had 
to rotate at speeds as high as 300 


UNITED STATES STEEL CORPORATION, PITTSBURGH - 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


mph—and stay in one piece. They 
had to be extremely strong light- 
weight and easy to fabricate 

That's when USS “T-1” Steel en- 
tered the picture. 

For flywheels rotating 300 mph, a 
steel of extremely high tensile 
strength was needed to withstand 
the tremendous stresses generated. A 
steel permitting the greatest strength 
for the thinnest section was needed 
And, above all, the steel had to be 
capable of developing full 100°, 
weld strength 

USS “T-1" Steel more than met 
all Adamson United's requirements 

Other steels could have provided 
the strength and met the weight re 


JWITED STATES STEEL CAPORT COMPenY Ste TORE 


‘ROUND AND ‘ROUND the flywheel goes, of a 
speed of 300 mph. Suddenly, an aircraft wheel as 
sembly rams against it, with the impact of a loaded 
airplane. The tire squeals, the brake is applied, and 
in just 20 seconds the wheel stops. A real rugged 
test—both for the wheel assembly and for the steel 
n the flywheel. USS "T-1" Steel passed the test. In 
fact it is the best steel that could be used for this 
high speed application 


quirements. None but “T-1" pro 
vided these and good weldability too. 


UNIQUE PROPERTIES—“T-1” Steel's 
unique combination of physical 
properties has solved many similar 
problems. ‘’T-1" can be welded satis 
factorily without pre- or post-heating 

it can be welded either in the shop 
or field. Always, it provides great 
tensile strength (105,000 psi mini 
mum with yield strength of 90,000 
psi minimum), phenomenal tough 
ness and excellent abrasion resist 
ance. Write for full particulars 
United States Steel, Room 5089, 525 
William Penn Place, Pittsburgh 30, 
Pennsylvania 


SEE The United States Steel Hour. It's a full-hour TV program presented every other week by United States Steel. Consult your locol newspaper for time ond station 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


a 
USS CONSTRUCTIONAL ALLOY STEEL 


UNITED sTaT d 


““A Tough Job Today- 
Routine Tomorrow 


says 

R. 0. Thomas 
U.S. Steel’s 
Forging 
Superintendent 


‘| HE PICTURE SHOWS the very heart of a horizontal extrusion press being 
built by the Loewy Construction Company for the Air Force heavy press 
program, It is the press container—forged, machined and assembled at 
the U.S. Steel Homestead Forgings Division 
It is the container which must sustain the high pressures exerted on the 
hot billet as it is forced through a die to form the extruded shape. In ex- 
truding an aluminum alloy, for example, the container itself is electrically 
heated to above the 800° F temperature of the billet—hot enough to soften 
ordinary steels. 
This container is made by shrinking together several steel sleeves, 
similar to the way big naval guns are constructed. The result is an ex- 
tremely strong assembly without undue bulk, able to withstand the tre- 
mendous pressure exerted during extrusion. The liner (the highly polished 
inside part), primarily a heat resistant member, is forged from tungsten- 
chromium-molybdenum-steel, heat treated to a very high hardness to resist 
deformation. Over this liner is a heavy forged alloy steel liner holder. Next 
come five forged alloy steel rings that build the total outside diameter to 
over six feet. 
When this press was first proposed, some segments of the industry felt 
that it would be most difficult, if not impossible, to meet the specifications. 
In answer, the first units have been shipped from the Homestead Forgings 
Division after passing all requirements . .. and more units are on the way. 
If you would like a free copy of our 32-page booklet that gives the back 
ground of USS Quality Forgings, write to United States Steel, Room 5089, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. 


SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program presented every 
other week by United States Steel. Consult your newspaper for time and station. 
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forged steel rolls and back-up roll sleeves 
| electrical and water wheel shafts 
° hammer bases and columns 


TUsS 
|_heavy 
machinery parts — carbon alloy, stainless 
Vf), 


SIDE WALLS AND FLAT ARCH ROOF on this batch type annealing oven at Terre Haute Malleable & Mfg. Corporation, 
quickly and economically with a castable refractory —Kast-O-Lite—a Lumnite-base castable manufactured by A. P. Green Fire Brick Company, Mexico, Mo. 


CASTABLES: tast— economical —reliable 


Lumnite-base castables are bringing new speed and 
economy to countless refractory installation and repair 
jobs. They're so easy to use. Just add water, mix, and 


you're ready to place refractory or insulating concrete. 


Packaged castable mixes made with Lumnite* calcium- 
aluminate cement and selected aggregates are carefully 
proportioned to provide specific concretes to meet a wide 
range of temperature and insulation requirements. Be- 
cause they are pre-mixed, such castables give quality 
results with added convenience. They are made and dis- 
tributed by leading manufacturers of refractories 


Industrial coneretes made with Lumnite cement or 


FOR 


Lumnite-base castables have many uses—in forge plants 
and heat-treating shops, for annealing furnace car tops 
and roof arches, door linings, forge furnace arches; for 
furnace foundations, core ovens and many other installa- 
tions. Write for detailed information 


UNIVERSAL ATLAS CEMENT COMPANY 
UNITED STATES STEEL (ss) CORPORATION SUBSIDIARY 


100 PARK AVENUE, NEW YorK 17, Y¥. 


{/hany + Birmingham + Boston Chicago Dayton « Kansas City « Milwaukee 


Minneapolis + New York + Philadelphia + Pittsburgh + St. Lows + Waco 


* “LUMNITE” 


cement manufactured by Universal Atlas Cement Company 


is the registered trade-mark of the calchum-aluminate 


INDUSTRIAL CONCRETES 


REFRACTORY «+ INSULATING + OVERNIGHT + CORROSION-RESISTANT 


United States Steel Hour—Televised on alternate Wednesdays—See your local newspaper tor time and station 


Terre Haute, Indiana, were installed 
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ENGINEERING SERVICES 


When you run head-on into a die block or forging problem 
because of new materials, methods, or products, call a Finkl Sales 
Engineer. He has a wealth of very valuable information plus the 
advantage ol 76 years of Fink] experience, It is yours for the asking 
Fink! Engineers will help you select the proper size die block, 
the right steel for the best results, the correct hardness tor greater 
production, or give counsel on any phase of forging practice 
Any resulting specifications can be produced by Fink! cralts- 
men. Quality is controlled beginning with the making of our own 
| steel to the final super-sonic tests. In every application, Fink! qual 


ity has proved that the best is the least expensive in the long run 


When you next consider die blocks or forgings, consider Fink! 


lor the finest. Ask for a Sales Engineer. There is no obligation 


Offices in; DETROIT + CLEVELAND «+ PITTSBURGH + INDIANAPOLIS 
HOUSTON «+ ALLENTOWN ~ ST. PAUL + COLORADO SPRINGS 
SAN FRANCISCO «+ SEATTLE + BIRMINGHAM «+ KANSAS CITY 
Warehouses in: CHICAGO + EAST CAMBRIDGE + LOS ANGELES 


Finkl Sons Co. 


2011 SOUTHPORT AVENUE+ CHICAGO 14 
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If you are concerned with: 


Reactor development... 
Atomic energy projects... 


Nuclear problems... 


In nuclear science and engineering the 
importance of the neutron absorption re- 
action of the boron isotope B!® is well 
recognized, 

Now, for the first time, available data 
on the development of numerous stable, 
boron-rich materials have been compiled 
and coordinated by Norton in one con- 
venient reference book, 

This book is the “Handbook on Boron 
Carbide and Elemental Boron’”’ 
pact source of technical information on 
materials made by Norton for use in the 
atomic energy field, 

A partial list of the table of contents 
includes: Boron for neutron absorption .. . 
Technical grade boron . . . Properties of 
boron Commercial grades of boron 


a 


carlide... Radiation damage to boron car- 
hide . . . Bonded boron (carbon, 
silicate, plastic, metal)... Boron nitride... 
Metal borides. These and many other sub- 
jects are fully described and illustrated 
with tables, charts and photographs. 


A Quarter-Century of Experience 

Work in Norton laboratories on boron 
compounds began some 25 years ago. 
This included the development of 
NoRwIDE* boron carbide, the hardest ma- 
terial yet produced commercially. Nor- 
ton facilities for producing NORBIDE wear- 
resistant articles and abrasive have been 
expanded to supply boron carbide in 
numerous forms for atomic energy ap- 
plications. 

Recent Norton development has been 
aimed at improving the quality, increas- 
ing the production and reducing the 
costs of various boron-rich products. As 
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This new data book 
will help you 


This new free Norton “Handbook on Boron Carbide and Elemental 


Boron’”’, 


is a valuable reference, containing both fundamental 


data and practical information. Printed in colors with many 
charts and tables it will serve as a useful and permanent addition 
to the reference files of those concerned with atomic energy and 


related fields. 


a result, Norton now produces these ma- 
terials to highest purity standards, at 
prices ranging between one-half and 


one-tenth of former pricing. 


Other Norton 
Electric Furnace Products 

of special interest to nuclear engineers 
include fused alumina, Crys- 
silicon carbide, MAGNORITE* mag- 
nesium oxide, FUSED ZIRCONIA and various 
refractory carbides, oxides and nitrides. 

Besides being the basic ingredients of 
the famous Norton Refractory R’s — re- 
fractories engineered and prescribed for 
the widest range of conventional applica- 
tions — these high-melting materials are 
finding many new and valuable uses in 
atomic energy projects. 


They are all described in the new 
Norton handbook. For your free copy, 
write to Norron Company, Refractories 
Division. 321 New Bond St., Worcester 
6, Massachusetts. 


NORTON 


REFRACTORIES 


Engineered... R. .. Prescribed 
@llaking better products... 
to make your products better 


*Trade-Morks Reg. U. S. Pat. Off. and Foreign Countries - 
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torsion, or combined stresses. Fatigue 
loads are produced in these machines 
by the centrifugal force of an eccen- 
tric mass rotating at 1800 rpm. De- 
flections vary with the condition of the 


material under test. With maximum 
preload of 200 Ib. the maximum move- 
ment of the vertically reciprocating 
load platen is 0.625+0.312 inch. Maxi- 
mum movement without preload is 
1+0.5 in. 

For further information circle No. 293 
on literature request card, page 32-B 


Tumbling Barrel Rack 

A new universal tumbling fixture 
which can be ordered to fit most sizes 
of horizontal barrels has been an- 
nounced by Lord Chemical Co. It is 
built for assembly within the barrel. 
The outside framework, of heavy-gage 
machined steel, is adjustable to in- 
sure a right fit inside the barrel. The 
inner portion is a revolving ferris 
wheel with several work stations. 
Each station will accommodate one 
large part or several smaller parts. 
Rods or chains to hold parts are 
provided with rubber hose to prevent 
damage to the work parts. 
For further information circle No, 294 
on literature request ecard, page 32-B 


Pyrometers 

Servo Corp. has announced an 
infrared radiation instrument which 
measures temperature variations in 
situations where thermocouples, ther- 
mopiles, and other devices are in- 
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FREQUENCY 


ae uction 


HEATING 
~, UNITS 


The Lepel line of induction heat- 
ing units represents the most advanced 
thought in the field of electronics as well as 
the most practical and efficient source of heat yet 
/ developed for industrial heating. With a background of half 
a century of electrical and metallurgical experience, the name Lepel 

has become the symbol for quality in induction heating equipment 
embodying the highest standards of engineering achievement, dependable 
low cost operation and safety. 


If you are interested in the application of induction heating you are invited 
to send samples of the work with specifications of the operations to be 
performed. Our engineers will process these samples and return the com- 
pleted job with full data and recommendations without any cost or obligation. 


TYPICAL INDUCTION HEATING APPLICATIONS 


The illustration shows a lens grinding 
block being heated within the dome- 
shoped work coil. The heot generated 
in the metal block softens the pitch 
enabling the operator to remove the 
ground lenses ond insert the next 
batch. The entire operation is com- 
pleted in a few seconds. 


A widely used application in which sev- 
eral assemblies, consisting of brass 
body, six radiator fins and a mounting 
stud, are being soldered simultane 
ously. The production of similor ports 
can be further increased by using two 
work coils and a change-over switch 


Electronic Tube Generators—1 KW; 2).KW; 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW; 75 KW; 100 KW. 
Spark Gap Converters 2 KW; 4 KW; 7/2 KW; 15 KW; 30 KW. 


WRITE FOR THE NEW LEPEL CATALOG . . 


. 36 illustrated pages pocked 


with valuable information. 


All Lepel equipment is certified 
to comply with the requirements 
of the Federal Communications 


Commission 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


55th STREET ond 37th AVENUE WOODSIDE 77, NEW YORK CITY, N Y 


ly 


For centuries the skilled craftsman has 
shown his pride in his workmanship 
y by identifying his work with a “mark”. 


The trade-mark of the National Forge 
and Ordnance Company stamped on 
your forging is your guarantee that 
the forging has been carefully and 
skilfully made to meet your specifica- 
tions exactly. 


NATIONAL FORGE 
& ORDNANCE CoO. 


IRVINE, WARREN COUNTY, PENNA. 


METAL PROGRESS 


i) 
| 
| 
| 


adequate or inoperative. The pyrom- 
eter covers a temperature range of 
room temperature to 1000° C. It 
indicates temperature variations as 
small as 0.1° F. Its response time 
is 0.025 sec. 

For further information cirele No. 295 
on literature request card, page 32-B 


Cutting Barrels 

The Hartford Stee! Ball Co. has an- 
nounced two new triple action cutting 
barrels with 10 and 4 cu. ft. capacities. 


grouped together and consist of drum- 
type reversing switch 24 hr. program 
timer, magnetic starter and brake and 
four-speed gear shift control, permit- 
ting rpm. speeds of 8, 11, 18 and 33 
on the 10 cu. ft. model and slightly 
higher speeds on the 4 cu. ft. model. 


For further information circle No. 296 
on literature request card, page 32-B 


Thermometers 

Vapor-pressure actuated thermom- 
eter systems which record on uniform 
charts, instead of the expanded charts 
previously necessary, have been an- 
nounced by the Bristol Co. A pat 
ented varying-ratio linkage converts 


the nonlinear vapor pressure-tem- 


Parts can be processed by any tum- 
bling method—abrasive chip, ball and 
steel shape, branded compound or 
other medium for special jobs. The 
power unit is on top. Controls are 


“For Scientists Everywhere” 


New STANTON 
THERMO-RECORDING BALANCE 


Heats, Weighs and 
Records Simultaneously 


‘Heat to constant weight’’ is accomplished easily in 
research or for process control 


damping 


FEBRUARY 


1956 


Features include automatic clectric weight loading, 
wear resistant knives, sapphire planes and full air- 


STANTON THERMO-RECORDING 
BALANCE Model TR-1 
Electric weight loading, twin clectronic recorder and 
standard furnace with simple program control. A 


cam, which can be modified, provides uniform rate of 
heating. Sensitivity 1 mg 


Burrell Cat. No. 2-569-41.... 4,550.00 
Price listed is F.O.8. Pittsburgh, Pa. 


Other models available—for thermo-recording or recording 
1 mg. or 0.1 mg. 


Ask for Bulletin No. 329 


BURRELL CORPORATION 
Scientific Apparatus and Laboratory Supplies 


2223 Fifth Avenue, Pittsburgh 19, Pennsylvania 


f booklet on 


RHODIUM 
PLATING 


With These 
Unbeatable Qualities: 


@ hard, corrosion-resistant, elec- 
trical contact surface 

@ assures low and stable con- 
tact resistance 

@ allows higher pressures to be 
used in sliding contacts 

@ not affected by atmospheric 
changes 

@ oxide-free contacts eliminate 
partial rectification and un- 
wanted signals 

@ provides low noise level for 
moving contacts 


@ extremely long-wearing 


These exceptional properties of 
RHODIUM plate assure greater 
efficiency; as a result, it is widely 
adaptable for electrical and elec- 
tronic applications. RHODIUM 
plated contact surfaces are re- 
sistant to surface corrosion un- 
der all atmospheric conditions, 
proving extremely efficient in 
the field of high and ultra-high 
frequency. 


for 


‘free, detailed 


RHODIUM 


PLATING. 
cr 


WOW SAN FRANCISCO 
CHICAGO + LOS ANGELES 


— 


J-M BLAZECRETE 


speeds refractory repairs... 


That’s why it pays you to use this 


hydraulic setting refractory for temperatures to 3OOOF 


perature curve into a linear deflection 
of the recording pen. The linkage is 
available for all ranges from 20 to 
600° F. For cross ambient ranges, a 
dual-filled system with uniform scale 
is used to replace more expensive 
fully compensated Class 1 thermom- 
eters. Dual filled, linear systems are 
used for ranges under 200° F. 

For further information circle No. 297 
on literature request card, page 32-B 


Automatic Welding 

A new automatic welding head with 
a single motor drive has been an- 
nounced by Air Reduction Sales Co. 
This unit is designed for automatic 
welding by the inert gas consumable 
electrode method. Argon, carbon diox- 


REPAIR old refractory linings—or 
build new ones—quickly and eco- 
nomically with Blazecrete*. For trow- 
eling, just mix Blazecrete with water 
as you'd mix ordinary concrete... 
then slap-trowel it in place. 


When gunned, it adheres readily 
with a minimum of rebound loss. 
Kither way, Blazecrete goes on fast 

. without laborious ramming or 
tamping. And Blazecrete linings last. 


Three types of hydraulic-setting 
Blazecrete are available. All harden 
on air curing, do not require prefir- 
ing. They are furnished as a dry mix 

. can be stored safely for use as 
needed. 

3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 


*Reg. U.S. Pat. Of. 


Whether you gun it... 


or slap-trowel it... © 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—Por tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE — For temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 


Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*...the hydraulic setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 
Manville, Box60,New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


( 


Johns-Manville BLAZECRETE 


BUILDS BETTER REFRACTORY LININGS 


ide and helium shielding gases and 
steel, aluminum, bronze and stainless 
welding wires from 0.030 in. in diam- 
eter can be used. The new head has a 
continuous current rating of 600 amp. 
Controls are simplified. 

For further information circle No. 298 
on literature request card, page 32-B 


Enameling Furnace 

The Waltz Furnace Co. has an- 
nounced a continuous enameling elec- 
tric furnace. This 225 kw. furnace 


has an overall length of 30 ft. which 
includes a 6-ft. preheat chamber, 18- 
ft. heating chamber and 6-ft. cooling 
chamber. It is equipped with continu- 


ous overhead conveyor. 


For further information circle No. 299 
on literature request card, page 32-B 
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90° bend with 
minimum rodius 


One of the four vari ible volt ive taps na Type ZW Lionel 
frainmaster Control, now made of .0150" thick Durafles 
in spring temper. This temper in Duraflex provides the 
extra strength needed—with the same forming properties 


as conventional phosphor bronze in extra hard temper 


The New Superfine-Grain Phosphor Bronze 
with 30% Greater Endurance Limit 


FEBRUARY 1956 


Lionel switched to 
for the hardest working parts of its 
Trainmaster contro/s 


Much of the fun of model railroading depends on the smooth 
dependable performance of its controls. That's why Lionel makes 
its Trainmaster controls tough, precision instruments — constantly 
guards their quality. 

Lionel had been using an ordinary phosphor bronze in the vital 
hard-working variable voltage taps. But they were troubled with 
fractures in forming the bends. To maintain their quality standards 
they considered using another alloy, at substantially increased eost 

First they tried Duraflex* 
grain phosphor bronze 
room found the forming cyualitic s of Duraflex excellent 


however Anaconda’s new superfine 
The 
The 


former Department was pleased with the reduction in rejects 


The fractures were eliminated pre 


found the strength and resilience better 

So Lionel has controls of superior quality —at no extra cost 
for Duraflex costs no more than ordinary phosphor bronz 
olte 


also has 


Duraftlex, because of its supe rfline-grain structure vreatlhy 
improved fatigue resistance and formabhility. It 
smoother, harder surface plus good electrical conducting proper 
ties and high corrosion resistance. It is produced in sheet metal up 
to 0.062” thick and in wire up to 3/16 diameter, We 
specily gage and miper Write 
Waterbury 20, Conn. In ¢ 
New Ont 


vill pro iche 
free samples for test purposes 
he 


onda 


American Brass Company 


American Brass Ltd Poronto 


on ANACONDA product 
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. 
This railroad runs better, will last longer 
Control has four independent variable voltage circuits can operate four trains simultaneously 
015” embow 
1.250" : 
732" 
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= 
=, 
|| 


produced 68 | 000, 


Fisher Industries, Inc., Birmingham, Mich. 
used DESEGATIZED’ Olympic FM die 
steel because... 


] Excellent wear resistance of Olym- 
pic FM extended the normal life of 
the die. 


An estimated 25-30% savings in 
a machining costs has been exper- 
ay ienced with Olympic FM dies of 
this type. 
3 Die makers and users throughout the metal-working in- 
At Fisher Industries, Inc., Birmingham, Mich., dustry have found that Latrobe’s Olympic FM die steel con- 
the Olympic FM die (shown above) blanks and sistently results in lower die production costs, superior mach- 
he iG forms universal clips from .031”-.037” zinc plated ined finishes, and longer production runs than comparable 
i #4 Temper 1010 cold rolled steel. When photo- type die steels. One of Latrobe’s DESEGATIZED® steels, 
4 graphs were taken, a total of 68,000,000 pieces had Olympic FM is a free-machining high carbon-high chromium 
a been produced on a press operating at 330 strokes die steel ...the improved machinability characteristics 
per minute fabricating 5 clips per stroke. resulting from the addition of alloy sulphides uniformly dis- 


persed by the DESEGATIZED® process of manufacture. 


For improved machinability and long production runs, 
order Olympic FM . . . Over 250 sizes are stocked in 


ten conveniently located warehouses. 


STEEL COMPANY 


4 1c DIE 
parts 
ij 


301. 

Data 
stress values for 22 types of steel tubing 
Formulas for calculation of max. working 


Allowable Stresses 


Card 1544 gives max. allowable 


Babcock & Wilcox 


pressures 


302. Alloy Castings 
8-page bulletin on alloy castings for 
heat treating. Ohio Steel Foundry 


303. Alloy Castings 

Data folders on two types of alloy steel 
castings. Composition, properties, harden- 
ability bands, uses. Unitcast 


304. Alloy Steel 


Data book on the selection of the proper 
alloy steel grades for each manufacturer's 


needs. Wheelock, Lovejoy 
305. Alloy Steel 

40-page book on applications of heat 
treated. special alloy steel. Jones & 
Laughlin 


306. Alloy Steel 

32-page book on abrasion resisting steel 
Properties fabricating characteristics, 
uses. U. S. Steel 


307. Alloy Tools 


44-page book on cast Stellite tools for 
motel cutting. Haynes Stellite 
308. Aluminum Alloy 

Folder on plates and bars of copper- 
silicon-aluminum alloy. Case histories. 
Pioneer Tool Engineer 


309. Aluminum Alloys 


New booklet on how to melt and cast 
aluminum alloys. Geo. Sall Metals 


310. Aluminum Die Castings 
Bulletin on design and manufacture of 
aluminum die castings. Hoover Co 


311. Aluminum Extrusions 
28-page book on extruded aluminum 
products. Design, tolerances, applications 
evere 


312. 

8- page 
treating 
of aluminum 


313. Ammonia Atmospheres 
12-page bulletin B-52 on dissociated 
ammonia furnace atmospheres. Drever 


314. Annealing Copper 

Reprint 55-D on how to anneal copper 
tubing. Furnaces, contamination control, 
brightening. Surface Combustion 


315. Annealing Furnaces 

8-page illustrated booklet on continuous 
annealing furnaces. Schematic diagrams, 
photographs, and actual production data 
Drever 


316. Atmosphere Cooling 

Bulletin T-40 on automatic heat treat- 
ing units with controlled atmosphere 
cooling. Ipsen Industries 


Aluminum Heat Treating 
Bulletin 5912 on solution heat 
annealing, stabilizing and aging 
General Electric 


317. 
12-page 


Atmosphere Furnace 
bulletin on controlled atmos- 
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phere reciprocating hearth furnace for 
continuous hardening, light case car- 
burizing, Ni-Carb ammonia-gas carburiz- 
ing and other heat treating processes 
American Gas Furnace 


318. Atmosphere Furnace 
Information on mechanized batch-type 

atmosphere furnaces for gas cyaniding 

pas carburizing, clean hardening or cat 
» restoration. Dow Furnace 

319. Atmosphere Furnace 
2-page bulletin on electric furnaces 

with atmosphere control for hardening 

high speed steel. Sentry 


320. Atmospheres 

12-page booklet on design and use of 
special atmospheres for industrial fur- 
naces. Continental Industrial Engineers 


321. Atmospheres 

New 12-page bulletin on use of protec- 
tive atmospheres to prevent deterioration 
of metals during various heat treating 
processes. General Electric 


322. Atmospheres 

Bulletin 1-10 supplies technical infor 
mation on inert gas generators and data 
on costs. C. M emp Mfg 


323. Atmospheres 

Bulletin 439 on exothermic atmosphere 
generators for converting natural gas 
manufactured gas, propane or butane 


W. S. Rockwell 


324. Automation 

Two articles on automation for modern 
heat treating in Heat Treat Review, Vol 
7, No. 2. Surface Combustion 
325. Barrel Finishing 

32-page handbook on compounds for 
descaling deburring coloring, metal 
cleaning and rust inhibition. Lord Chem 


326. Beryllium Copper 

Bulletin 1 on available alloys, 
tions, tempers and tables of sizes 
properties. Penn Precision Products 


327. Beryllium Copper 

New 12-page bulletin 6 offers sugges- 
tions for ordering beryllium copper strip 
Available alloys, tempers, sizes and toler 
ances. Penn Precision Products 


328. Bimetal Applications 

36-page booklet, “Successful Applica- 
tions of Thermostatic Bimetal”, describes 
22 uses. W. M. Chace 


329. Brass 
New 20-page 

brass rod mill 

specifications and 
itan Metal Mfg. Co 


330. Brazing 

Bulletin 5889 on furnace and induction 
brazing installations and methods. Gen 
eral Electric 


331. Brazing Alloys 


File includes physical property data on 
commercial silver solder and cross index 


condi- 
and 


pocket-size booklet on 
products. Weight tables 
other technical data 


of 
and 
smith 


332. Buffing Compounds 
Bulletin B-7 lists various compounds 
and gives applications. Apothecaries Hall 


333. Burners 


8-page reprint No. 43 on 
Improving Temperature 
Furnaces. North 


334. Carbides 


4-page bulletin describes tungsten car 
bide grades for cutting nonferrous metals 
and cast iron, for cutting steel, for die 
applications and special purpose grades 
Carbide Corp 


ASTM 
Gold- 


commercial designations and 
government = specifications 


Bros 


Method for 
Uniformity in 
American Mig 


300. Tube Mills 
Electric-weld tube making, its 

both 

mechanical, is 


development and scope 
economical and 
discussed in this 64 page book 
let. Costs involved, labor, main 
other 
factors in selecting tube mills 
first half of the 


also contains a 


tenance scrap loss and 


comprise the 


booklet 


which 


section on various tube making 
processes with spec ial emphasis 
on the method 
Physical which 
must result from the process to 


electric-weld 
characteristics 


meet requirements for chromium 
plating, bending and fabricating 
are included, The last part of the 
bulletin gives engineering data 
Yoder Co 


and specifications 


335. Carbides 

§4-page catalog of sintered carbides, hot 
pressed carbides, cutting tools, drawing 
dies, wear resistant parts. Metal Carbides 


336. Carbon Control 


Bulletin C-22 and reprint on Carbo- 


tronik for automatic control of carbon 
potential of atmospheres. Ipsen 
337. Carburizing 

Data folder on Aerocarb E and W 


liquid car 
Case vs time curves. Per 


water-soluble compounds for 
burizing 


cent carbon and nitrogen penetration 
curves. American Cyanamid 
338. Casechardening 

32-page booklet on casehardening of 


steel by nitriding. Armour Ammonia Div 
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VERSATILITY 
Houghton Liquid Salt Baths cover a temperature range of 350° F. to 2400” F. 


for drawing, martempering, annealing, quenching, carburizing, nitriding, 


normalizing and hardening of both ferrous and non-ferrous metals. 


© FAST HEATING 


Since thermal conductivity from salt to metal is exceptionally high, Houghton 


Salts bring your parts up to heat faster than is possible with other methods. 


PRECISION 


Temperatures of modern salt baths can be controlled within two or three 


degrees. So Houghton’s doubly-refined salts give you the same close 


tolerances you demand in your machine shop .. . batch after batch. 


Conjpo 


Houghton’'s research staff works closely with the metalworking industry in 
servicing salt baths. So a valuable ingredient that is not in the formula 
goes with every Houghton Salt you buy—the long experience and wide 

knowledge of your heat treating problems. Ask the Houghton Man for help 

he'll be glad to give you—or get for you! 


Get “Liquid Salt Baths” 
book by writing to E. F. 
Houghton & Co., 303 W. 
Lehigh Ave., Philadelphia 
33, Pennsylvania 


Ready to give you 
on-the-job service .. . 
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339. Chromate Finishing 

File on chromate conversion coatings 
for prevention of corrosion and paint- 
base treatment of nonferrous metals. 
Allied Research Products 


340. Chromium Stainless 
12-page book on fabrication and use of 
Type 430 stainless steel. Sharon Steel 


341. 


Chromium Treatment 
Reprint describes how 


chromium im- 
pregnating of steel affects properties, 
ow it is done, applications. Chromalloy 


342. Cleaner 

Folder gives data on metal cleaners for 
use with water in still-tank or spray- 
washing equipment. Solventol 


343. Cleaning 
New 8-page booklet on wetting agents, 
detergents, emulsifiers. E. F. Houghton 


344. Cleaning 

44-page booklet 
to About 
cusses tank 


pickling 
prevention 


345. Coatings 
Folder on Kelite 25, paint bonding coat- 
ing. Kelite 


346. Coatings 

New Bulletin 7-2 on neoprene heavy 
duty, extra heavy duty, styrene, chlori- 
nated rubber and epoxy resin based 
coatings. Atlas Mineral Products Co. 


347. Cobalt Alloy 

12-page booklet, “Haynes Alloy No. 25”, 
tells of the unique properties of this 
cobalt-base alloy. Haynes Stellite 


348. Cold Finished Bars 
Engineering bulletin, “New Economies 
in the Use of Steel Bars”. LaSalle Steel 


349. Cold Rolled Steels 

32-page booklet on stainless, alloy and 
carbon spring steels, and other specialties 
Melting, temper, finishes. Crucible Steel 


“Some Good Things 
Metal Cleaning”, dis- 
barrel and machine cleaning, 
zinc phosphate coating, rust 
and other processes. Oakite 


350. Compressors 

“~~ data book 107-D gives engineer- 
ing information on characteristics of 
turbo-compressors. 18 types of applica- 
tion described. Spencer Turbine 


351. Controlled Atmospheres 
Bulletin 753 on generator for atmos- 

pheres for hardening, brazing, sintering 

and annealing carbon steels. Hevi Duty 


352. Controller 

12-page bulletin 5A-13 on pneumatic 
indicating controller for control of process 
variables. Foxboro 


353. Controllers 


80-page catalog 8305 on nonindicating 


electric, electronic and pneumatic con- 
trollers for temperature, pressure and 
humidity. Minneapolis-Honeywell 
354. Copper Alloys 

40-page book on eleven copper alloys 


Properties, cleaning. annealing. Seymour 
355. Corrosion Resistance 

20-page bulletin on copper alloys for 
corrosion resistance. Table gives applica- 
bility in 150 media. Ampco 


356. Corrosion Resistant Alloy 

20-page booklet on nickel, chromium, 
molybdenum, iron alloy gives chemical 
composition, corrosion data, properties 


and welding characteristics Haynes 
Stellite 
357. Creep Testing 

Bulletin 4208 on five types of creep 


FEBRUARY 1956 


testing machines for standard sized metal 
specimens. Baldwin-Lima-Hamilton 


358. Creep Testing 
Bulletin RR-13-54 on new creep testing 
machine. Riehle 


359. Cut-Off Wheels 

Folder gives data, operating suggestions 
and nod recommendations of cut-off 
wheels. Manhattan Rubber Div 


360. Cutting Oil 

Facts on more efficient and economical 
ae operation through use of right 
ubricants described in “Metal Cutting 
Fluids” booklet. Cities Service 


361. Cutting Tools 

36-page booklet analyzes and compares 
carbon, high speed, cast alloy and carbide 
tool materials. Allegheny Ludlum 


362. Degreaser 

40-page book on properties and use of 
and safety measures. Niagara Alkali 


363. Degreasing 

34-page booklet on vapor degreasing 
Design, installation, operation and main- 
tenance of equipment. Circo Equipment 


364. Descaling 


Bulletin on new machines for descaling 
steel sheets, plates and coils after hot 
rolling or heat treating. Pangborn Corp 


365. Desecaling 
24-page book “Handling Metallic Sodi- 


um” with special reference to sodium 
hydride descaling. U. S. Ind. Chem 


366. 
4-page 


Diamond Abrasive 
folder on the advantages of 


diamond abrasives for polishing metal- 
lurgical specimens. Buehler, Lt 


367. Die Casting 

Folder on molds for plastics and die 
casting dies. Case histories. Parker Stamp 
Works 


368. Dryers 

New 52-page Bulletin D-100 on dryers 
for air, gas and liquids for low dew points 
Cc 


M emp Mfg. Co. 
369. Ductile lron 


New 28-page bulletin gives advantages 
and applications of ductile iron. Proper- 
ties. International Nickel Co 


370. Dust Control 

24-page bulletin 98 on dust control 
describes and diagrams systems and their 
operation, gives capacities of filters and 
kinds of dust which may be controlled 
W. W. Sly Mfg. Co 
371. Dynamometers 

ay folder on precision dynamom 
eters for measuring traction, tension or 
weight. Capacities from 0 to 500 Ib. to 
0 to 100,000 Ib. W. C. Dillon 


372. Electric Furnaces 
Brochure on electric heat treating 

melting, metallurgical tube, research and 

sintering furnaces. Pereny Equipment 


373. Electric Furnaces 

Bulletin on electric heat treating fur 
naces gives summary of progress in fur- 
nace developments. Holcroft 


374. Electric Furnaces 

Catalog of electric furnaces and ovens 
for hardening tempering, annealing, 
drawing, drying, baking, enameling 
Cooley Electric Mig 


The Clark Hardness Tester 
to give 
aranteed precision results. 
ousands of Clarks, with 


is precision built 


years of service all over 
world, attest to this. 


The surprisingly low pe 
lark 


includes the precision 
Diamond Cone Penetra 


as well as Steel Ball Pene- 


trators, a wide assortmen 


Anvils, Test Blocks, 


other accessories. Available 
in two models, for Standard 


and Superficial “Rockw 


hardness testing, each with 


choice of 4”, 8”, 12”, 
16” work capacity. 
Before you invest in 


hardness tester, get the facts 
about the low price, speedy 
delivery, and guaranteed accu- 


racy of the Clark. Write today. 


CLARK INSTRUMENT, INC. 


THE MOST FOR YOUR 
“ROCKWELL TESTING” 
DOLLAR! 


the 


tor, 


t of 
and 


ell” 


or 


any 


CLARK 
HARDNESS TESTER 


10202 FORD ROAD 
DEARBORN, MICH., USA. 


| 
| 
27 


Precise 
TEMPERATURE 


MEASUREMENT 


is one of the 
many applications of the 
TYPE B HIGH PRECISION 
POTENTIOMETER 


...@ general purpose potentiometer with 

ao number of notable refinements, suiting 

it particularly to thermocouple work. 

Distinctive features include: 

@ Three ranges —0O to 16 millivolts, 0 to 
160 millivolts and 0 to 1.6 volts. 

@ Three reading dials—effective scale 
length of approximately 175 feet for 
each range. 

@ Subponel switch and slidewire con- 
struction for protection of contacts 
from dust and corrosive fumes. 

© Special provisions to minimize para- 
sitic thermal emf's—including avto- 
motic compensation of  slidewire 
thermals and gold contacts in galva- 
nometer key. 

@ Exceptional convenience in reading 
and adjustment. 

@ Solid and substantial construction for 
many years of trouble-free service. 
This standard laboratory potentiometer 
is also well suited for meter calibration, 
for checking portable potentiometers, 
and for other critical measurements of 
D.C. potentials requiring exceptionally 

high accuracy, 


Described in Bulletin 270 


SPOTLIGHT GALVANOMETER 
for SHOP AND LABORATORY WORK 
@ Sturdy, short period 
© Sensitive (up to 1.5 HY per mm.) 
@ Multiple-refiection optical system 
@ 100-Millimeter scale 
For null or deflection measure 


ments 
Described in Bulletin 320 


RUBICON COMPANY 


Electrical Instrument Makers 
3758 Ridge Avenue « Philadelphia 32, Pa. 


375. Electric Furnaces 

Folder on electric furnaces with zone 
control, temperature indication, automatic 
control. L « L Mfg. Co. 


376. Electron Microscope 
20-page booklet on special features and 
uses of electron microscope. RCA 


377. Environmental Cabinets 

New bulletin on cabinets from 1 to 45 
cu, ft eapectty, and from + 300 to — 200 
F. ranges. Webber Eng. 


378. Fabrication 

Booklet on welded steel heavy fabrica- 
tion pictures and describes how various 
products are made. R. C. Mahon 


Filters 

New catalog sheets on six types of fil- 
ters—portable, mobile, stationary from 
250 to 18,000 gal. per hr. capacity. Bart- 
Messing 


380. Finishing Compounds 

Set of 4-page brochures on compounds 
for heavy deburring and cutting, on 
ing and _ semi-burnishing, burnishing, 
cleaning. Newton Industries 


381. Flow Meters 
Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Eng’g. 


382. Fluxes and Grain 


Refiners 
Data sheets on potassium titanium 
fluoride, potassium zirconium fluoride, 


potassium fluoroborate give physical and 
chemical properties, analyses, uses. Ka- 
wecki Chemical Co. 


383. Forgings 

New bulletin on forge steel making, 
open die forging, machining, heat treat- 
ing and finishing. National Forge 


384. Forgings 
94-page book on die blocks and heavy- 


duty forgings. 20 pages of tables. A. Finkl 
& Sons 


385. Forgings 


12-page booklet on how forged weldless 


rings are made. Case his- 
tories. Standard Steel Works Div. 
386. Forgings 


Series of articles on modern forging 
methods. Hill Acme 


387. Forgings 

Folder on large forgings of carbon and 
alloy steel. Struthers Wells Corp., Titus- 
ville Forge Div. 


388. Formed Shapes 

New 26-page catalog Ne. 1555 contains 
drawings and dimensions of more than 
100 shapes. Roll Formed Products Co. 


389. Forming Lubricants 
Field report 18-55 on lubricant for 

forming, drawing, thread rolling, stamp- 
ing, coining, punching. Alpha Molykote 


390. Forming Dies 

Bulletin No. 205 on aluminum powder 
reinforced epon resin casting compound 
for forming dies. Metals Disintegrating 


391. Fuels 


8-page booklet tells of the rapid growth 
and uses of liquefied petroleum gas. Gulf 
Oil Corp. 


392. Furnace 

Bulletin on new muffle furnace de- 
scribes insulation, heating and instru- 
mentation. Hevi Duty Electric 


393. Furnace Belts 

44-page catalog describes metal belts 
for quenching, tempering, carburizing 
and other applications. Ashworth Bros. 


394. Furnace Belts 


New 42-page booklet on alloy steel belts 
for continuous high-temperature fur- 
naces. Belt selection guide. Wickwire 
Spencer Steel Diw. 


395. Furnaces 

Bulletin on controlled atmosphere fur- 
naces and generating assemblies for an- 
nealing, brazing, hardening, sintering, 
soldering. Sargeant & Wilbur, Inc 


396. Furnaces 


New vacuum furnace bulletin 


National 
Research Corp. 


397. Furnaces 

Folder on new sizes, specifications 
for soft metal reverberatory furnaces. 
Eclipse Fuel Engineering 
398. Furnaces 

Data on luminous wall forging fur- 
naces. A. F. Holden 
399. Furnaces 


Bulletin on electric heat treating fur- 
naces describes five series and accessories. 
Lucifer Furnaces 


400. Furnaces, Heat Treating 

12-page bulletin on conveyor furnace, 
radiant tube gas heated, oil or electrically 
heated. Electric Furnace Co. 


401. Furnaces, Heat Treating 

32-page catalog on high-speed gas fur- 
naces for heat treating carbon and alloy 
steels; also pot furnaces for salt and lead 
hardening. Charles A. Hones 


402. Furnace Fixtures 

16-page catalog on baskets, trays, fix- 
tures and carburizing boxes for heat 
treating. 66 designs. Stanwood Corp. 


403. Gas Cutting 

New 20-page catalog on construction 
machines. Air Reduction 
Sales 


404. Gold Plating 
Folder on salts for bright gold plating. 
Equipment needed. Sel-Rex 


405. Graphitic Tool Steels 

48-page booklet on heat treating data, 
properties and 46 specific applications of 
graphitic tool steel. Timken 


406. Grinding 

30-page catalog of grinding wheels. 
Sizes, specifications, wheel speeds, stand- 
ard types. Peninsular Grinding Wheel 


407. Grinding 

3l-page booklet on abrasive belt grind- 
ing. Applications and advantages. Engel- 
berg Huller Co. 


408. Grinding Wheels 
New 22-page booklet contains articles 
on how to select wheels for precision 
rinding of tool and constructional! steels 
orton Co. 


409. Hard Surfacing 

Data sheets on 5 newly developed hard 
surfacing alloys. Characteristics, hard- 
ness, wear resistance. Coast Metals 


410. Hardness Conversion 

Chart comparing various testing systems 
and tensile strength of carbon and alloy 
steels. Babcock & Wilcox Co. 


411. Hardness Conversion 
Celluloid card, 2% x 4% in., gives ap- 
roximate relationship between Brinell, 
PH (Vickers), Rockwell and Shore 

Scleroscope hardness values and corre- 

sponding tensile strengths of steels. In- 

ternational Nickel 


412. Hardness Tester 

Bulletin on Impressor portable hard- 
ness tester for aluminum, aluminum al- 
loys and soft metals. Barber-Colman 
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413. Hardness Tester 

Bulletin on hardness tester for all regu- 
lar and superficial Rockwell tests. Kent 
Cliff Div., Torsion Balance Co 


414. Hardness Tester 


Literature on Brinell testing machines 
Detroit Testing Machine Co 


415. Hardness Tester 
2-page book on hardness testing by 
Rockwell method. Clark Instrument 


416. Heat Exchanger Tube 

Bulletin TB-329B on seamless or welded 
tubes of carbon, alloy and stainless steel 
for heat exchanger and condenser tubes. 
Babcock & Wilcox 


417. Heat Processing 

Bulletin answers questions: what is to 
be heated, what sections are to be heated, 
why the material is to be heated, to what 
temperature amd for how long. Selas 


418. Heat Treating 
Loose leaf data sheets on heat treating 


oils, salts, carburizing compounds. Park 
Chemical 


419. Heat Treating 

20-page catalog on the Homocarb 
method with Microcarb con- 
trol for heat treatment of steel. Leeds & 
Northrup 


420. Heat Treating Ammonia 
24-page “Guide for Use of Anhydrous 

Ammonia” describes heat treating and 

other metallurgical uses. Nitrogen Div. 


421. Heat Treating Fixtures 

32-page Catalog G-10 covers heat and 
corrosion resistant fabricated alloy prod- 
ucts. Includes furnace muffles, trays, fix- 
tures, retorts, pit-type furnace equipment, 
salt bath equipment, pickling and plating 
equipment. Rolock, Inc 


422. Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical processing. 30 classifications of 
equipment. Pressed Steel 


423. Heat Treating Fixtures 
12-page bulletin on wire mesh baskets 
for heat treating and plating. Wiretex 


424. Heat Treating Guide 
Chart guide constructed on slide rule 

principle for simplified hardening and 

drawing of tool steels. Carpenter Steel 


425. Heat Treating Pots 

Bulletin 110 gives data on sizes and 
shapes of cast nickel-chromium solution 
pots. Fahralloy 


426. Heat Treatment 

Bulletin gives normalizing. annealin 
quenching temperatures and Rockwell 
hardness for 44 standard steeis. Swift In- 
dustrial Chemical 


427. High-Alloy Castings 

New 16-page bulletin, No. 3354-G. gives 
engineering data concerning castings used 
for resisting high temperatures, corrosion 
and abrasion. Duraloy Co 


428. High-Strength Bronze 

12-page booklet on telnic bronze with 
high strength, high hardness, good ma- 
chinability, age hardenability, corrosion 
resistance. Chase Brass 


429. High-Strength Steel 

26-page booklet on properties, uses, ap- 
plications of high-tensile low-alloy steel 
Jones & Laughlin 


430. High-Strength Steel 

66-page catalog on Mayari*R steel. Ap- 
plications which take advantage of its 
wear and corrosion resistance. Bethlehem 
Steel 


FEBRUARY 1956 


431. High-Temperature Alloy 

Property data for 21% Cr, 9% Ni heat- 
resistant alloy. Electro-Alloys Div 
432. High-Temperature 
Lubrication 

Bulletin on colloidal graphite lubrica- 
tion of kiln cars, oven conveyors and 
forging dies. Acheson Colloids 


433. High-Temperature Steels 

87-page book on factors affecting high- 
temperature properties. 45 pages of data 
on tensile, creep and rupture properties 
of 21 high-temperature steels. U. S. Steel 


434. Immersion Heating 
4-page bulletin H-11 on correct selec- 

tion, sizing and installation of equipment 

for immersion heating. Eclipse Fuel Eng 


435. Induction Furnace 

New 4-page folder on combination in- 
duction melting and holding furnace and 
automatic pouring unit. Ajar Engineering 


436. Induction Heating 

36-page bulletin on high-frequency in- 
duction heating unit for brazing, harden- 
ing, soldering, annealing, melting and 
bombarding. Lepel 


437. Induction Heating 

60-page catalog tells of reduced costs 
and increased speed of production on 
hardening, brazing, annealing. forging o1 
melting jobs. Ohio Crankshaft 


438. Induction Melting 
16-page booklet 14-B on high-frequency 
converter type furnaces for deetion 
heating and melting of ferrous and non- 
ferrous metals. Ajax Electrothermic 


439. Inspection 
Data on ultrasonic inspection with the 
Reflectoscope. Sperry Products 


440. Instruments 

8-page bulletin on panel and portable 
temperature instruments and their con- 
trols and dew point § instrumentation 
Illinois Testing Labs. 


441. Instruments 

New catalog No. 175 on temperature 
measurement instruments of the optical 
micro-optical and radiation types. Py 
rometer Instrument Co 


442. Insulation 

40-page industrial products catalog on 
insulations, refractory products and oth- 
ers. Johns-Manville 


443. Laboratory Furnaces 
Bulletin No. 310 on high temperature 
electric tube furnaces. Burrell 1 


444. Laboratory Furnaces 
Folder describes and illustrates tubula: 

furnace for use in tensile testing, and 

control panels. Marshall Products 


445. Leaded Steel 
Folder on lead-bearing, cold finished 
bars which machine about 80°) faste 


than B1113. LaSalle Steel 
446. Leak Detector 


16-page bulletin on leak detector for 
location and measurement of leaks in 
evacuated or pressure systems. Consoli- 
dated Vacuum Corp. 


447. Low-Alloy Steel 


16-page bulletin A-61 gives corrosion 
resistance, forming and 
ties, design factors. Internationa ickel 
Co. 


448. Lubricant 


8-page folder describes use of molybde- 
num disulfide lubricant in cold forming 
cold heading and other applications. Case 
histories. Alpha Corp 


THERMOCOUPLE 


the head that's ahead 
in every way... 


This new ‘'Serv-Rite'’’ thermocouple head 
is actually small enough to be held com- 
fortably in the palm of your hand. But 
size is only one of the many features that 
moke this thermocouple head really ex- 
traoidinary. It is loaded with installation 
and service conveniences that any user 
of thermocouples will appreciate at once. 


The body is of malleable iron, cad- 
mium plated for durability. A new type 
friction lock assures easy removal or 
tightening of the cap——a quarter turn 
does it. An asbestos gasket makes the 
head dirt- and moisture-proof. With a 
choice of 2", %”, or 1” IPS opening 
for the protecting tube, you can standard- 
ize on one style head. 


The connector block is of a material 
especially selected to withstand, without 
damage, temperatures up to 900° F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim- 
plify the making of the lead wire connec- 
tions. The complete thermocouple ele- 
ment, including connector block, can be 
easily withdrawn for inspection. 


Install a ‘‘Serv-Rite’’ thermocouple 
head and see for yourself how much 
better it really is. 


Write for complete details 


GORDON 
“SERVICE 


CLAUD S. GORDON CO. 


Manufacturers Engineers Distributors 


Thermocouples & Accessories Temperature Control 
instruments industrial Furnaces & Ovens 
Metallurgical Testing Machines 


613 West 30th Street, Chicage 16, Iilinols 
202! Hemilten Avenue, Cleveland 14, Obie 


Uses tool steel that outwears 


others 3 to 1 for its straightener rolls 


O help its customers get the longest possible life 

out of the rolls used in its small tube straighteners, 
Mackintosh-Hemphill Division of E. W. Bliss Co. 
makes them from Graph-Mo" steel. 

Graph-Mo contains millions of tiny particles of 
diamond-hard carbides. As a result, users report it 
outwears other tool steels on an average of three 
to one! 

Graph-Mo steel also contains free graphite which 
gives it outstanding anti-friction properties, prevents 
pick up and scoring. This is a big advantage to users 
of small Mack-Hemp straighteners because it results 
in a better surface on the products being processed. 
What's more it eliminates chrome plating the rolls, 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 
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which is usually necessary when the straighteners are 
used for non-ferrous metals such as brass. 

Graph-Mo steel gives Mackintosh-Hemphill two 
other important manufacturing advantages. It saves 
machining time because it’s 30% easier to machine 
than ordinary tool steels. And it simplifies heat treating 
because of its uniform response to heat treatment. 

Graph-Mo is one of four graphitic tool steels devel- 
oped by the Timken Company. If you want more in- 
formation about their use in dies, punches, gages and 
machine parts, write for the new Timken Graphitic 
Steel Data Book. The Timken Roller Bearing Com- 
pany, Steel and Tube Division, Canton 6, Ohio. Cable 
address: “ TIMROSCO”. 


Fine Alloy 


FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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449. Machining Titanium 

Four discussions of methods, problems, 
chip formation in grinding and machining 
titanium. Cincinnati Milling Machine 


450. Magnesium 

42-page booklet on wrought forms of 
magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 


- 
451. Magnesium-Zirconium 
10-page reprint on an investigation of 
zirconium chloride, zirconium fluoride, 
40% zirconium-magnesium material for 
making magnesium zirconium alloys. 
Titanium Alloy Mfg. Div. 


452. Malleable lron 


Reprint 51-B on metallurgy, treatment 
and heat treated properties of malleable 
iron. Surface Combustion 


453. Malleable Iron 

12-page Bulletin 5797 on electric-fur- 
nace annealing of malleable iron. Gen- 
eral Electric 


454. Master Alloys 


Data sheets on titanium-aluminum, tita- 
nium-boron-aluminum, boron-aluminum 
and zirconium-aluminum master alloys. 
Kawecki Chemical Co. 


455. Melting Aluminum 
Bulletin 310 on furnaces for melting 
aluminum. Lindberg Eng'g 


456. Melting Furnaces 

28-page catalog on Heroult electric 
melting furnaces. Types, sizes, capacities, 
ratings. American Bridge 


457. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Torsion Balance Co. 


158. Microscopes 
Catalog on metallograph and several 
models of microscopes. United Scientific 


459. Mill Lubrication 

Field report on high temperature, ex- 
treme bearing pressure lubricants for 
steel and nonferrous mills. Alpha Moly- 
kote 


460. Moisture Measurement 
12-page bulletin on how to measure 
water vapor in air and other gases. 
Gravometric, dew point and wet and dr 
bulb methods, and others Pittsburgh 
Lectrodryer 


161. Molybdenum 


New folder on pallet method of ship- 
ping molybdenum. Molybdenum Corp. 


162. Nickel Chromium Steels 

8-page bulletin with 28 charts on com- 
position, heat treatment, transformation 
characteristics and mechanical properties 
of the standard nickel-chromium steels 
International Nickel 


163. Nondestructive Testing 

8-page bulletin on equipment for non- 
destructive testing of bars, rods, tubing 
Magnetic Analysis 


164. Nonferrous Wire 

Folder gives wire gage and footage 
chart and data on beryllium copper, 
phosphor bronze, nickel, silver, brass and 
aluminum wire. Little Falls Alloys 


465. Oil Quenching 

8-page brochure tells in detail how 
carbon steel often can replace alloy steel 
when additive is used in the quenching 
oil. Aldridge Industrial Oils 


166. Ovens 


Bulletin 10-S on cabinet ovens describes 
those for use with gas, electric and steam 
heat for temperatures to 600 F. Young 
Brothers 
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467. Ovens 


16-page bulletin No. 53 on various types 
of core and mold ovens, special ovens 
and heat treating furnaces. Carl-Mayer 


468. Periodic Chart 

Periodic chart of the elements, green 
and black, 11 by 14 in., official 1952 data 
General Electric 


469. Picklin 

80-page book, “Efficient Pickling’, cov- 
ers all variables of process. Many charts 
and tables. American Chemical Paint 


470. Pickling Baskets 


12-page bulletin on mechanical picklers, 
crates, baskets, chain and accessories 
Youngstown Welding & Eng’g 


471. Pickling Baskets 


Data on baskets for degreasing, pick 
ling, anodizing and plating. Jelliff 


472. Plating 

Folder on electroplating with metal 
fluoborate solutions—lead, tin, iron, cop- 
per, nickel, cadmium and indium. Baker 
& Adamson 


473. Plating 

4-page folder on heat exchangers fo: 
plating, pickling and anodizing solutions 
Carl Buck & Assoc 


474. Plating 


Data sheet 5.1-4 on temperature control 
of plating tanks describes electric and 
pneumatic temperature control, record- 
ing, indicating and non-indicating instru- 
ments. Minneapolis-Honeywell 


475. Plating Equipment 

12-page bulletin on selenium rectifiers 
for electroplating and anodizing. Hanson- 
Van 


476. Plating Equipment 

New 12-page catalog 7115 on rubber 
lining for corrosion, abrasion, contamina- 
tion resistance. Raybestos-Manhattan 


477. Plating Solutions 
Operating manuals for plating with 
metal fluoborate solutions. Baker & 
Adamson. See page 125 


478. Powder Metal 

Powder properties, lubricants, sinter 
ing, coining and annealing, pressures and 
molding characteristics lien applica 
tions, physical properties of stainless 
meta! powders. Alloy Metal Powders 


479. Powder Metallurgy 

New 18-page bulletin summarizes the 
process, designing for powder metallurgy 
typical applications Sendiene Carbon 


480. Powder Metals 
Data on lubricant for oil impregnated 
sintered metals, Alpha Molykote 


181. Powdered Metals 

Booklet tells how things are made of 
powdered metals, applications and future 
possibilities. Stokes 


482. Precision Casting 

12-page book on alloy selection and de 
sign for precision casting. Arwood Pre 
cision Casting 


> 
483. Precision Casting 

8-page bulletin on investment castings 
of various ferrous and nonferrous alloys 
Engineered Precision Casting 


Precision Casting 
12-page book tells when to use precision 
castings, tolerances, how castings are 
made. Alexander Saunders 
(Continued on page 32-A) 


PYRO 


For Precision 
Temperature Measurements 


MICRO-OPTICAL 


PYROMETER 


Ihe most versatile optical pyrometer ever 
designed—unsurpassed in accuracy and case 
of operation. Adjusts to tocal lengths of § 
inches to infinity and has table-top and Hoor 
style mountings with vernier adjustments tor 
telescope sighting. Readily measures targets 
001” im diameter, Temperature scales 700 
42007 ¢ (1400-5800° FP.) Write tor tree 


PYRO 
SURFACE 


PYROMETER 


is quick-acting, accurate, 
light-weght and rugged 
Features large 4%" direct 
reading dial. Measures sur 
face and sub-surface tem 
peratures with selection of 


thermocouples and extension 
arms. Has cold-end junction 
compensator Coperates auto 
matically) and shielded steel 
housing. Available in five 
standard ranges. 0-400°F. to 
0-1200°F.; also special and 
sub-zero ranges. Ask tor tree 
Catalog No. 168 


The Simplified 


PYRO 
OPTICAL 


PYROMETER 


(sives accurate temper 
atures at glance Any 
operator can quickly de 
termite temp ratures of 
minute spurts, taet 
objects and smattest 
streams. Completely 
comtamed and dire« 
Wenmhs only 
Special types for 
pouring temperatures 
molien iron, steel, monel 
ranves from 

to Write 
for free Catalog No. #5 


The Pyrometer Instrument Co. 
BERGENFIELD 8, NEW JERSEY 


Ranivtacturers orvicas 
icar SURFACE RADIATION. 
and IMDICATHG PFYROMETERS for 


years Catalogs or 


oo 


BUILDING THE LITTLE CLICK THAT SAYS ALL IS WELL 


Every pilot who ever flew an airplane 
knows that the world’s most reassuring 
sound is the little click that says “land- 
ing gear down and locked.” It’s im- 
portant because it means a safe land- 
ing. It insures coming in on your wheels 
instead of your belly. 

Providing that reassurance is the job 
of Menasco Manufacturing Company, 
which specializes in the design and man- 
ufacture of landing gear components for 
the country’s leading airframe manu- 
facturers. Critical landing gear design 
and construction factors include weight 
conservation, space limitation, faster and 
more economical production methods, 
and the increasing takeoff and landing 
speeds of modern aircraft. 
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Since 1943 Menasco has been weld- 
ing B&W aircraft quality tubing of 
4340 steel to various kinds of forged 
shapes to produce the completed piston 
or cylinders. Menasco’s improved pres- 
sure welding, called Uniweld, produces 
high-quality parts that cannot be pro- 
duced in a single piece by conventional 
forging methods. The strength and qual- 
ity of these Uniweld parts is equivalent 
to that obtained if it had been possible 
to produce them in a single forged piece. 

For your own equivalent of “the little 
click that says all is well,” insist on 
B&W Mechanical Tubing. Mr. Tubes, 
your link to B&W, has the whole story. 
Or write for Bulletin TB-361. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls Pa and Milwovkes, Wis Seomless Tubing. 
Welded Stamiess Steel T 
Allence Ovo Welded Carbon Steel Tubing 
Milwoukee Wis Seamless Welding Fittings 
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(Continued from page 31) 
485. Precision Castings 
16-page booklet includes cor 
and properties of carbon, low all 
less, high temperature and tool s 
cision castings. Crucible Steel 


486. Protective Coating: 

Guide to chemicals and proc 
metal protection American 
Paint 


487. Protective Coatings 

Two new catalogs on corrosiot 
coating for industrial construct 
plant maintenance Amercoat Ca 


488. Pure Metals 


Data sheets on vacuum melte 
copper, iron and nickel. Vacuun 


189. Pyrometer Calibraj 

“Pyrometer Thermocouple Ca 
Data” includes tables of data reb 
National Bureau of Standards. Bt 


490, Pyrometers 
3ulletin, “Temperature Indicatl 

basic facts about pyrometry an¢ 

pyrometers. Illinois Testing Labj 


191. Pyrometers 
32-page thermocouple and 4 
bulletin. West Instrument 


492. Quench Agitation 
Information on mixers and j 
including units applicable to i 
quenching equipment. Mixing Ec 


193. Quenching 
Bulletin 120 on use of heat ex 
to provide heat control in qi! 
bath. Niagara Blower 


191. Quenching 

New bulletin No. 11 on quen 
also discusses advantages of que 
tation. Sun Oil Co 


195. Quenching 

24 page booklet on agitation of 
ing mediums. Engineering of agi 
stallations. U. S. Steel 


4196. Quenching Oil 
10-page book on new oils 
quenching process gives results 
wire quench test and in plant o 

Sinclair Refining Co 


497. Radiography 

26-page brochure on very higl 
equipment for radiography and } 
used. High Voltage Engineering 


THE MARK OF QUALITY 


Model 407 Capacitrol 


COLMAN improves furnace control, 


lengthens service life of 


Wheeleo heating elements 
Instruments 


Wheelco's Model 407 Capaci- 
trol, with saturable core reactor, 
improves heat treat results and 
reduces equipment mainte- 
nance at Rockford Drop Forge Co., Rockford, Ill. Stepless, 
proportioning control of power input to an 80 kva Hevi-duty 
electric furnace gives even, straight-line heating, without lag or 
overshoot, for heat treating, annealing, and carburizing oper- 


ations. 


Forging hammer dies are hardened to saturation at 1850° F 
with improved results over the on-off control formerly used 
Uniform hardening possible with Wheelco control has elimi 
nated cracking and splitting when dies are oil quenched after 
heating. An added benefit of proportioning control is elimina- 
tion of contactor troubles caused by on-ott cyé ling Also, satur- 
able core reactor control will not permit the furnace to overshoot 


its control point, a major cause of damage to heating elements 


Perhaps your problems of electric furnace control can be solved 
by this remarkable new instrument. Call your Wheelco fi Id 
engineer to get the benefit of Wheelco's long experience in con- 


trol of heat processing equipment. 
WHEELCO INSTRUMENTS DIVISION 
Barber-Colman Company 


Dept. B, 1518 Rock Street, Rockford, IIlinois 
BARBER-COLMAN OF CANADA, LTD, Dept. B, Teronto and Montreal, Coneda 


Industrial Instruments « Automatic Controls « Air Distribution Products 
Aircraft Controls « Smoll Motors « Overdoors and Operators .« Molded 
Metal Cutting Tools « Machine Tools « Textile Machinery 
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485. Precision Castings 

16-page booklet includes composition 
and properties of carbon, low alloy, stain 
less, high temperature and tool stee] pre- 
cision castings. Crucible Steel 


486. Protective Coatings 

Guide to chemicals and processes for 
metal protection American Chemical 
Paint 


—Protective Coatings 

Two new catalogs on corrosion control 
coating for industrial construction and 
plant maintenance. Amercoat Corp 


ABS. =Pure Metals 
Data sheets on 
copper, iron and 


489. Pyrometer Calibration 
“Pyrometer Thermocouple Calibration 

Data” includes tables of data released by 

National Bureau of Standards. Bristol Co 


490, Pyrometers 

Bulletin, “Temperature Indications”, on 
basic facts about pyrometry and line of 
pyrometers. Illinois Testing Labs 


ADIL. 
52-page 
bulletin 


492, Quench Agitation 
Information on mixers and 
including units applicable to 
quenching equipment 


493. Quenching 

Bulletin 120 on use of heat exchanger: 
to provide heat control in quenching 
bath. Niagara Blower 


ADA, Quenching 

New bulletin No. 11 on quenching oil 
also discusses advantages of quench agi- 
tation. Sun Oil Co 


495. Quenching 

24 page booklet on agitation of quench- 
ing mediums. Engineering of agitator in- 
stallations. U. S. Steel 


4196, Quenching Oil 

10-page book on new oils for the 
quenching process gives results on hot 
wire quench test and in plant operation 
Sinclair Refining Co 


497. 


vacuum melted cobalt 


nickel, Vacuum Metals 


Pyrometers 
thermocouple 
West Instrument 


and accessory 


agitators 
industrial 
Mixing Equipment 


Radiography 


26-page brochure on very high voltage 


equipment for radiography and how it is 
used. High Voltage Engineering 


19%. Refractories 

2A-page booklet on how refractory grain 
is produced. Chemical and physical 
characteristics iz available, applica- 
tions. Norton 


199. Refractory Cement 
Zulletin discusse 
resistant concrete 


refractories and heat- 
Lumnite Div 


Residual Grinding 
Stresses 
l0-page reprint on 
stress in hardened 
the deflection method 


~ 
SOL. Resistance Testing 

julletin 100 on production tester for 
measuring electrical resistance. Rubicon 


502. Rhodium Plating 

300klet on rhodium plating as 
ment for usual plating metals 
Co 


503. Roll Forming 
Bulletin 854 on roll forming of cold 
rolled shapes. American Roller Die Corp 


504. Rust Prevention 
72 page book on cleaning preservation, 
and packaging of metals. Causes of cor- 


rosion. E. F. Houghton 


residual grinding 
teel as measured by 
Mellon Institute 


replac e- 


Bal er & 


505. Rust Preventives 

2-page bulletin on water-soluble rust 
preventive. Production Specialties 
506, Salt Bath Furnaces 

Data on salt bath furnaces for batch 
and conveyorized work. Upton 


507. Selective Strippers 
Bulletin on materials for 
tripping of one metal from 
electroplated metals older or 
excess. Enthone 


508. = Shotblasting 

16-page “Primer on the Use of Shot and 
Grit”. Problems of blast cleaning opera- 
tions. Hickman, Williams 


509. Slitting 

76-page book on slitting lines for coils 
and sheets. Design, selection, operation, 
time studies of operating cycle ader 


510. Sodium 

28-page booklet on using sodium in dis- 
persed form tells how dispersions are 
prepared and handled, and their advan- 
tages. Ethyl Corp 


selective 
another 
brazing 


BUSINESS 


No Postage 


REPLY CARD 


Stamp Necessary If Mailed In the United States 


4c 


POSTAGE WILL BE PAID BY— 
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7301 Euclid Avenue 


CLEVELAND 3, OHIO 


S11. Sonie Thickness Tester 
Measurement of wall thickness fro 
one side by sonic method. Branson 


512. Specifications Index 

28-page cro index lists copper all 
specifications of nine different Gover: 
ment agencies. American Brass 


513. Spectrograph 

24-page booklet on Echelle spectr 
graphs. Advantages. Type of work pr 
duced. Bausch & Lomb 


514.) Stainless Fasteners 


52-page book pictures and describes 


basix fastening device Compositic 
propertie applications and weight 
tainles steel Allmetal Screw Produc 

515. Stainless Steel 


12-page booklet on new AM 350 chi 
mium-nickel-molybdenum stainle ste 
which is hardenable by subzero cooli 
or double aging. Allegheny Ludlum 


516. Stainless Steel 
Slide chart. Set top at a certain fab 


cating operation, bottom shows rating 
each standard grade. On reverse si 
heat treating and corrosion data a 
given. Carpenter Steel 
517. Stainless Steel 

Selector gives machinability, physi 
and mechanical properties, corrosion | 
istance of various grades of stainlk 


steel. Crucible Steel 
518. Stainless Steel 

36-page bulletin on effect on propert 
of processing at different temperatur 
International Nickel 


519. Stainless Steels 
20-page book on uses of stainless stec 
Electro Metallurgical 


520. Steel 
256-page handbook lists sizes, weigl 
lengths, steels available, shapes. Data 


properties, standard st 
hardness numbers conv 


mechanical 
compositions 
sions. Ryerson 


48-page 


Steel Tubing 

Handbook F-3 on fabricat 
and forging stee] tubing. Bending, sh: 
ing, cutting and joining operations | 
scribed. Ohio Seamless Tube 


522. Stereomicroscopes 
38-page catalog D-15 shows value 


three-dimensional microscopes for ind 
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HOLCROFT 
and the 
WALKING 
BEAM 
FURNACE 


Step up production 
of |!-oO-n-g parts 


The walking beam furnace is an automatic, high production 
furnace usually used for treating bar stock, tubes, axles, 


and similarly shaped products. 


Stock handling is ingenious. Two sets of rails —one stationary 

run the length of the furnace. The moving set lifts the 
stock, travels forward, and then drops down below the level 
of the stationary rails. The rails return to their original posi- 
tion and repeat the action, walking the work through the 
furnace. An alternate arrangement includes two sets of 
moving rails. One pair lifts the stock as the second moves 
backward. The first comes down, deposits the work on the 
second, which moves forward conveying the work through 
the furnace cycle. 


Yes, there's more to designing a heat treat furnace than a 
knowledge of metallurgy. Other factors--stock handling for 
one —must be considered, too. That's why it's a good bet to 
bank on Holcroft experience. It will pay off in the long run. 


Write for your copy of Blazing the Heat Treat Trail. 


HOLCROFT COMPANY 


— 6545 EPWORTH BOULEVARD «+ DETROIT 10, MICHIGAN 
=." —/ PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


CHICAGO ILL e CLEVELAND, OHIO e DARIEN CONN e HOUSTON. TEXAS e LOS ANGELES CALIF ¢ PHILADELPHIA PA 
CANADA Walker Metal Products Ltd. Windsor, Ontar 
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trial assernbly lines and research labora- 
tories. Bausch & Lomb Optical 


523. Sub-Zero Equipment 

12-page catalog of chilling machines 
and temperature testing units. Cincinnati 
Sub-Zero Products 


524. Sulphur Determination 

New bulletin on high frequency com- 
bustion unit for determination of sulphur 
Lindberg Engineering 


525. Surface Alloying 

Bulletin on applications of chromizing 
for heat, wear and corrosion resistance 
Chromalloy Corp 


526. Temperature Control 

Catalog G-20 on differential expan 
sion temperature controls. Electrical and 
pneumatic types in ranges from sub-zero 
to 1400° F. Burling Instrument Co. 


527. Temperature Control 

4-page data sheet on electro-pneumatic 
controllers. Specifications, standard 
ranges, equipment for complete control 
system. Leeds & Northrup 


528. Temperature Conversion 
16-page temperature conversion booklet 

and electromotive force of thermocouple 

alloys in absolute millivolts. Wheelco 


529. Temperature Conversion 

Chart converts degrees Fahrenheit to 
Centigrade and vice versa from 400 to 
4000" and shows range of sensing ele- 
ments, Thermo Electric 


530. ‘Temperature Measuring 
4-page catalog 175 on optical, micro- 

optical, radiation, immersion and surface 

pyrometers, Pyrometer Instrument Co 


531. Tempilstiks 

“Basic Guide to Ferrous Metallurgy”, a 
plastic laminated wall chart in 
Claud 8. Gordon 


532. Test Accessories 

22-page Bulletin 46 on instrumentation 
tools and accessories for mechanical test 
ing machines. Tinius Olsen 


533. Test Specimens 

Data on machine for cutting test speci- 
mens to ASTM specifications. Sieburg 
Industries 


color 


535. Testing Machines 

8-page folder on Amsler machines for 
tests in tension, compression, torsion 
shear, fatigue, bending and ductility 
Bulletins on wear testing, and testing of 
miniature samples. Buehler 


536. Textured Metal 
16-page booklet on advantages and ap- 
plications of textured metal. Rigidized 
Metals 


537. Thermocouple Tubes 

New 4-page bulletin on standard ther- 
mocouple protecting tubes and well 
Claud S. Gordon 


538. Thermocouple Wire 
12-page bulletin No. 1701 lists conductor 

specifications, insulations for various op- 

erating temperatures. Revere Corp 


539. 

44-page catalog EN-S2 describes couples 
and assemblies for general application 
and for special plant and laboratory uses 
Tabular data on accuracy and limits of 
couples. Leeds & Northrup 


540. Thermostat Metals 

Chart compares properties of thermo- 
stat metals produced by various manu- 
facturers. American Silver Co 


541. Titanium Alloy 

Data on ternary alloy with 3% 
num and 5% chromium gives physical 
properties, forging temperatures, high 
temperature characteristics. Mallory- 
Sharon Titanium 


542. Titanium Tubing 

Bulletin No. 42 on properties, applica 
tions and advantages of titanium tubing 
Superior Tube Co 


543. Tool Steel 

New 44-page book on tool steels for the 
nonmetallurgist explains the six basic 
kinds of tool steels and their heat treat 
ment. Crucible Steel 


544. Tool Steel 
Folder on high-carbon, high-vanadium 
tungsten-base high speed steel. Latrobe 


545. Tool Steels 

Bulletin on tool steels, hot work spe- 
cialty steels, bar stock, billet, sand cast- 
ing, drill rod, flat ground stock and tool 
bits. Darwin & Milner, Inc 


alumi- 


547. Ultrasonic Cleaners 

Bulletin on ultrasonic cleaners for 
instruments. Advantages of use in manu- 
facturing, maintenance and recondition- 
ing. Pioneer-Central Div 


2486. Vacuum Coating 

Bulletin on principles, production steps, 
applications, equipment. National 
search 


5949. Vacuum Gages 

32-page Catalog 7001 on gages for vac- 
uums to 10" mm. Hg and pressures to 
150,000 psi. Minneapolis-Honeywell 


550. Vacuum Melting 

8-page bulletin on production and test- 
ing equipment for vacuum melting. Ad- 
vantage. Utica Metals Div., Utica Drop 
Forge & Tool 


551. Vacuum Systems 
Booklet on vacuum drying 
tion, metallizing, pumping 
Stokes 


impregna- 
systems. 


552. Welding 

16-page catalog 2350 on equipment for 
inert-gas shielded metal arc welding proc- 
ess. Manual and automatic units. Air Re 
duction 
553. Welding Copper 

24-page booklet on oxyacetylene, car 
bon-arc and metal-are welding tech- 


niques for copper and copper alloy: 
Revere 
554. Welding Electrodes 


50-page book on electrodes of stainless 
mild and high-tensile steels, cast iron 
nonferrous alloys low-hydrogen and 
hardfacing compositions. Air Reduction 


555. Welding Electrodes 

Report No. W5410 on low hydrogen 
electrodes for high alloy steels. Harnisch- 
feger Corp 


556. Welding Equipment 


Catalog on Cadweld process and arc- 
welding accessories. Erico Products 


557. Welding Magnesium 
Various welding processes for mag- 
nesium, stress relief and recommended 
procedures. Brooks & Perkins 


558. Wire Mesh Belts 
130-page manual on conveyor design 
belt specifications, metallurgical data 


534, 


Tester 


materials, Taber Instrument 


Bulletin 164 on Dyhedron, dynamic dia- 
mond tester for hardness and lubricity of 
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546. 
12-page bulletin DH-114 on Tukon mi 


macro hardness testers 


Tukon Tester 
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Cambridge Wire Cloth 


559. X-Ray Equipment 
Bulletins on No. 2 SPG X-ray detector 

describe specifications and 

X-Ray Dept., General Electric 


advantages 
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NOTHING 


PROTECTS 


Yh WUE 18 


STAINLESS STE BIL 


WRITE TODAY 
For These Publications 


1. STEELS FOR 
INDUSTRY . 16 pages of 
essential data on the proper 
selection and application of 
principal AL special alloy prod- 
ucts: stainless, tool and electri- 
cal steels and sintered carbides. 


2. PUBLICATION LIST... 
a complete listing of all AL 
publications, both technical and 
nontechnical (over 100 in all), 
with a handy order form for 
your convenience 


ADDRESS DEPT. MP-74 
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In the world of products and equipment, 
just as in Nature, protection is the difference 
between a long life and a too-early end. 
Many materials are good-looking. Some 
afe strong. Some resist corrosion. But not 
one other commercially-available material 
offers the same combination of beauty, high 
strength, high hardness and resistance to 
corrosion, heat and wear that stainless steel 
can give you. Not one has the ability to 


For Stainless Steel in ALL Forms—call 


Allegheny 


Warehouse stocks carried by all Ryerson Steel plants 


protect as completely, last as long and cost 
you as little in the long run 

These qualities in AL Stainless Steel can 
boost the salespower of a product, or cut the 
operating costs of equipment often with 
little or no increase in first cost. Very likely 
you have problems where these advantages 
can bring you benefits. Let us work with 
you. Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh 22, Pennsylvania. 
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ALLIED 


New Lindberg electric furnace 
with CORRTHERM element at 
Allied Metal Treating Corpora- 
tion, Kenosha, Wisconsin. This 
furnace is used 24 hours a day, 
6 days a week, for carbonitriding, 
clean hardening pinion gears, 
hardening crank shafts after car- 
burizing and carburizing small 
gears and shafts. 


EKLUND 


Installation of new Lindberg fur- 
nace with CORRTHERM electric 
element at Eklund Metal Treating, 
Inc., Rockford, Illinois. Furnace 
used 24 hours a day, 7 days a 
week, for carburizing gears and 
machine tool parts, carbonitrid- 
ing sheet metal screws and auto- 
motive parts, and hardening and 
tempering bolts, 


PERFECTION 


Lindberg electric furnace with 
CORRTHERM element just in- 
stalled at Perfection Tool & Metal 
Heat Treating Company's Lom- 
bard, Illinois plant. This furnace 
is being used 24 hours a day, 6 
days a week, for carbonitriding 
Bs and carburizing parts for auto- 

motive and farm implement in- 

dustries. 


é 


COMMERCIAL HEAT-TREATERS QUICK 


ADOPT LINDBERG ELECTRIC 
CARBONITRIDING FURNACES WITH 


NEW CORRTHERM HEATING ELEMENT 


It is significant that commercial heat-treaters, always in the lead in the 
acceptance and development of better heat-treating methods, have been 
among the first to appreciate the revolutionary advantages of Lindberg’s 
newly announced CORRTHERM electric heating element. 

Recent Lindberg CORRTHERM-equipped furnace installations in 
plants of three leading midwestern commercial heat-treaters are shown 
on the opposite page. 

Where electricity is the preferred source of heat Lindberg furnaces 
with CORRTHERM provide to the fullest degree the versatility. and 
dependability required in efficient commercial heat-treating. Ideal for 
carbonitriding, they are readily applicable to other processes — carburiz- 
ing, carbon restoration, bright hardening or annealing, and normalizing. 

Whether your heat-treating operations are commercial or captive, 
large or small, the CORRTHERM element in Lindberg electric furnaces 
offers you these exclusive advantages : 


Low voltage—operates at extremely low voltage. No leakage 
through carbon saturation. 


Atmosphere Circulation—elements act as baffle to direct circula- 
tion of convection streams. 


Safety—extremely low voltage eliminates shock or short hazards. 


Durability—watts density at all time low. Element practically 
indestructible. 


LINDBERG ENGINEERING COMPANY 


2448 West Hubbard Street, Chicago 12, Illinois 
Los Angeles Plant: 11937 Regentview Ave., at Downey, California 


‘ 


This shows how the new Lindberg CORRTHERM electric 
heating element fills the furnace with walls of glowing heat. 
Note also that CORRTHERM is conveniently hung from simple 
brackets requiring no complicated connections or construction 


CORRTHERM is an exclusive Lindberg 
development created in Lindberg labora- 
tories by Lindberg metallurgists and engi- 
neers. To find out how its advantages can 
he applied to your heat-treating processes 
consult your nearest Lindberg Field Repre- 
sentative. (Look in classified phone book.) 


Installation of CORRTHERM elements in 
one of two large rotary furnaces justerected 
in the field by Lindberg’s associate 
company, Lindberg Industrial Corporation. 


Installation of Lindberg CORRTHERM- 
equipped carburizing pit-type furnace in 
plant of Lindberg Steel Treating Co., 
Melrose Park, ill. 


Satety! Extremely low voltage makes 
CORRTHERM elements completely sate. 
Let operator or work load bang it if they will 
Neither element nor operator will be hurt, 


“LINDBERG. 
4 — 
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New life for old drums... 


Here at the Prime Drum Corporation in Norfolk, Virginia, 
old steel drums are refurbished in a series of Gas heat processes. 
‘The drums are stripped of rust and foreign matter in a caustic 
soda solution heated by Gas. They are then neutralized in 
ha water, and dried prior to painting. 
Gas heats the water, drys the drums, bakes the paint. 
Throughout the entire process, Prime Drum relies on Gas. It 
provides the speed needed to eliminate lengthy waits for the 
solutions to reach the desired temperatures 
Throughout all industry, Gas provides the most satisfactory 
method of heat processing. Call your local Gas Company's 
industrial specialist. He'll be glad to discuss the economies 
and results you, too, can get with Gas and modern Gas equip- 
ment. American Gas Association. 
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company, Lindberg Industrial Corporation. 


Melrose Park, ili. 


the finest products 


STAINLESS 


When you label a product stainless steel it 
means lasting dependability . . . good looks . . . 
and resistance to wear or corrosion. 

That’s why the Murray Corporation, Towson, 
Maryland, chose Crucible stainless for the worm 
drive hose clamps shown above. These clamps 
need the high strength, wear and corrosion re- 
sistance that only stainless steel can provide. 

Stainless has other advantages, too. Its high 


creep and fatigue strength . . . heat resistance 


Neither element nor operator will be hurt. 


These typical properties show 
Crucible 430 steinless wos o 
choice for the Murray worm 
clamp 


Tensile Strength « Room Temperature 
75,000 psi. b. At 1700F — 3500 psi 


Yield Strength 40,000 psi 
Elongation — 30% 

Hardness 160 BHN 
Endurance Limit — 40,000 psi 


Creep Strength — Stress for 1% elonge 
000 hours ot 1300F.1300 psi 
Suitable for 


tien in 10, 


Resistance to Scaling 
continuous service to 1600F 


label... 


. and excellent workability may be just what 
you're looking for. 

At Crucible stainless steels are prescription- 
made by steelmen with over a half century of ex- 
perience in special purpose steelmaking. They'll 
welcome the opportunity to help you make the 
most profitable use of stainless for your products. 
Crucible Steel Company of America, Henry W. 
Oliver Building, Pittsburgh 22, Pa. 


lc a 1 C | LE} first name in special purpose steels 


Crucible 
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Sole Producer of 
Genuine Ampco Metal 


*Reg. U. S. Pat. Off 
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.-- AMPCO"* Metal improves its high physicals, 
retains ductility (does not become brittle) 
—even at extreme low temperatures 


he ability to perform dependably under conditions of 
extreme cold without becoming brittle is one of Ampco 
Metal's more unique properties—but one, nonetheless, that 
really pays off for designers of Arctic equipment, above-the- 
atmosphere missiles, gas liquefying machinery, and similar 
applications. Tests made with Ampco Metal to temperatures 
as low as —400° F. show that it remains ductile, retains its high 
mechanical values, even at this brutal, machine-punishing cold. 
But the Ampco story doesn’t stop there. This series of remarkable 
alloys gives you high strength-to-weight ratios — tensiles to 110,000 psi 
with 10 to 15 percent less weight than ordinary bronzes. It combats 
all forms of wear — sliding wear, erosion, corrosion, fatigue. 
All the advantages of one of the world’s most versatile metals are 
yours when you specify Ampco Metal. Get full information from your nearby 
Ampco field engineer or write us, 


AMPCO METAL, INC. 


Dept. MP-2, MILWAUKEE 46, WISCONSIN © West Coast Plant; BURBANK, CALIFORNIA 
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Jal Cold Heading Wire: 
will help you get highest quailty finished 


lowest manufacturing costs. 


__ It will satisfy exactly 

for precise chemical grade and physical 

_ Characteristics, Surface quality, finish 

ut standing uniformity—all of-which” 


Sat Cald Heading Wire is tops in quality 
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Stokes vacuum brazing furnace at Pratt & Whitney 


Aircraft offers complete accessibility to work area and a 
simplicity in material handling. These three simple opera- Pp tt & W h t 
4 tions are involved (1) placing of work (2) covering work ra ! ne 


with retort and (3) lowering the furnace shell 


Stokes manufactures a complete line 
of vacuum pumping equipment. This 
includes mechanical vacuum pumps, 
diffusion and booster pumps, vacuum 
valves and gages, and complete 
vacuum instrumentation. In engi- 


STOKES MECHANICAL 
VACUUM PUMPS 


For vacuum processing systems and 
for maintaining low forepressures 
in high-vacuum systems, the Stokes 
neered high vacuum equipment, Microvac pump provides efficient, 
Stokes builds vacuum metollizers, 
vacuum furnaces and other vacuum 


processing equipment. 


economical operation. Designed 
with fully automatic lubrication 
and a long-lasting exhaust valve 


assembly, every Microvac pump is 


Stokes has for many years been 
active in vacuum research. Vacuum 
experience among our engineers 
covers the range from laboratory 
Lae equipment to some of the largest 
A vacuum equipment in service. This 

experience is available to help solve 
your vacuum problems. 


assured of smooth, trouble-free 
operation. Six sizes give capaci- 
ties from 15 to 500 cfm. Send for 
catalog listed at right. 
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VACUUM EQUIPMENT 


STOKES RING-JET DIFFUSION 


Versatile new furnace design also can be used for heat-treating 
and outgassing at high vacuum or under controlled atmospheres. 


A logical development of vacuum metallurgy, high-vacuum brazing, 
presently being investigated by numerous firms throughout the country, 
promises to produce superior products more economically than brazing 
methods used heretofore. Tests of vacuum brazed components indicate 
the greater strength, ductility and uniformity of assemblies produced 
by this method. 

Typical of firms currently carrying on investigations in this field is 
Pratt & Whitney Aircraft, East Hartford, Conn. The firm is using a Stokes 
furnace in experimental work on the application of vacuum brazing to the 
production of jet engine components. 

Stokes’ furnace design for vacuum brazing is practical takes into 
account the problems of large-scale production. The Stokes dual-chamber 
design, with a smooth-contour retort completely enclosing the work, permits 
faster vacuum pumping cycles; provides complete accessibility of the work 
area and a large, uniform temperature zone. 

Stokes engineers have a wealth of practical experience in the field of 
vacuum metallurgy We'll be glad to discuss the application of this fast- 
growing science to your production. Write for Catalog 790 containing 
valuable information on Stokes High-Vacuum Furnaces. 


F J Sroxes MaAcuiIne Company, 5504 TABor Roap, PHILADELPHIA 20, Pa. 


AND BOOSTER PUMPS 


The new Stokes Ring-Jet Pumps em- 
body a new concept of the diffu- 
sion principle. Size for size, they 
have pumping speeds of 10% to 
more than 100% above any other 
diffusion pump for a given heat 
input. Ring-Jet Diffusion Pumps are 
available in sizes of 4, 6, 10, 14 
and 16 inches; Booster Pumps in 
sizes of 4, 6, 10 and 16 inches. 
Send for information listed. 
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STOKES VACUUM VALVES 


To control vocuum safely ond surely, Stokes 


lé-inch standard flange sizes 


vacuum valves are available in 4, 6, 10 and 


STOKES-McLEOD VACUUM GAGES 


For measuring vacuums from fractions of a 


Aircraft Uses Stokes Furnace to Investigate 


Vacuum-Brazing of Jet Engine Components 


SEND FOR 
TECHNICAL 
LITERATURE: 


Microvac Pumps—Catalog 750 
Diffusion and Booster Pump 
Specification sheets 
and performance curves 
The Story of the Ring-Jet Pump 
Complete Vacuum Processing 
Systems—Catalog 730 
How to Core for Your 
Vacuum Pump—Booklet 755 
Vacuum impregnation — 
Cataleg 760 
Vacuum Drying—Catalog 720 
Vacuum Furnaces — 
Catalog 790 
Vacuum Metallizing — 
Catalog 780 
Vacuum Calculator 


Slide Rule 


micron up to 50 mm, Stokes Mcleod gages ore 


the standard of reference. Four sizes available 


OFFICES IN PRINCIPAL CITIES, REPRESENTATIVES THROUGHOUT THE WORLD 
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MODER cessinc 


_ SCHENECTADY, N. Y.--A G.E. motor depart- 

ment uses this General Electric roller-hearth 
annealing furnace for economical silicon-steel- 
annealing of rotor and stator punchings. 


WIDE VARIETY OF G-E 
ANNEALING FURNACES 
LETS YOU ANNEAL 
SILICON STEEL RIGHT 
IN YOUR OWN PLANT 


ii Take a tip from General Electric, 
~ user of about 25% of the country's 
nip production of silicon steel you can 
pe - cut costs by annealing your own 
ali silicon steel. There's a General Elec- 
7 tric silicon steel annealing furnace 


for nearly every type of annealing 
application large or small. For 
example, the furnaces at right are 
located in different G.E. plants, each 
handling a different size silicon- 


G-E ELEVATOR FURNACE at Rome, Ga. plant G-E BELL FURNACE, Waynesboro, 
: is used for high temperature annealing of trans- Va. Low-production unit anneals 
steel-annealing job economically. former cores furnace fits in minimum space. machine parts at low cost 


| 
== 


PROBLEM: 


Annealing silicon steel in an automated setup 


SOLUTION: 


G-E roller hearth furnace anneals stator 
punchings and weld in one pass, cuts costs 


A General Electric roller hearth furnace in the 
new automated production line for one of G.E.’s 
motor departments anneals 1500 pounds of 
rotor and stator punchings an helps pro- 
duce a Tri-Clad* 55 motor every 2!» minutes. 
The stator punchings and weld are annealed 
at the same time. This eliminates the cost and 
time involved in making two passes through 
the furnace. Only one man is needed to oversee 
the complete annealing operation. 


IN ADDITION TO G-E furnace quality, here 


are the advantages you receive when you deal 
with G.E. on silicon steel annealing: 


(1) TECHNICAL KNOWLEDGE G-E research 
helped pioneer the development of silicon steel 
for improved magnetic properties. 

*Reg. trademark of General Electric Company 


(2) EXPERIENCED USER -G.E. uses about 25% 


of the total production of silicon steel. 


(3) EXPERIENCED BUILDER —-G_E. offers a com. 
plete line of furnace and control equipment 
for your silicon steel annealing. 

(4) APPLICATION HELP —plus installation su 
pervision——assure you of the most efficient 
furnace installation. 

(5) MAINTENANCE SERVICE —Nearly 200 G-E 
service shops, located throughout the country, 
are ready to help you 24 hours a day. 


ASK FOR THE SERVICES of your local G-E 
Apparatus Sales Representative in assessing 
the economies of annealing silicon steel in your 
plant. Just call your nearby General Electric 
Apparatus Sales Office. 


GENERAL ELECTRIC 


FREE PROCESS BULLETINS 


Please send me the Modern Heat Processing 
bulletins I have checked below 


Pretective Atmos- 
pheres, GEA-5907 


Annealing Malleable 
tron, GEA-5797 


Furnace and Induction [) Wire Enameling, GEA- 
Brazing, GEA-5889 6179 


Heat-treating Alumi- 
num, GEA-5912 


Ferging with Induction 
Heat, GEA-5983 


General Electric Compony 

Appeoratus Sales Division, Section 4721-4 
Schenectady 5, New York 

Name 


G-E MESH-BELT FURNACE located at Ft. Wayne, Ind. plant blue- 
anneals rotor laminations. Ideal for medium production, the mesh-belt 
furnace is flexible for use over a wide range of temperatures and speed 


Compeny 


City 
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Whatever your furnace 
needs for control— 


Theré’s good reason why more heat-treating 
furnaces everywhere are controlled by Brown 
instruments. First, of course, is performance . . . 
sensitive, precise control that meets the most 
exacting requirements of modern heat-treating 
techniques. And equally important is versa- 
tility. In this varied line of instrumentation 
you'll find just about everything a furnace 
ould possibly need in the way of control. 


Choose ElectroniK Strip Chart Controllers for de- 

tailed, long-term records . and a selection of 

control forms including electric systems of the con- 
tact, position-propor- 
tioning (Electr-O-Line) 
and time-proportioning 
(Electr-O-Pulse) types; 
and pneumatic control 
from two-position to full 
proportional-plus-reset- 
plus-rate action. 


Choose ElectroniK Circular Chart Controllers for ease 
of scale reading .. . con- 
venient daily charts; in 
a full range of electric 
and pneumatic control 
forms. 


Note: the basic compo 
nents of all ElectronikK 
models are interchange- 
able... to simplify and 
speed up service. 


Choose ElectroniK Circular Scale Controllers where 
you want readability 
and control check at ex- 
treme distance ... with- 
out need for a record, 
Supplied with all con- 
tact and proportional 
types of electric control. 


Note: all Electronik 
models are available in 
both Standard and Pre- 
cision Series. 


Choose Pyr-O-Vane Controllers where you don’t 
need a record but do 
need precise vane type 
snap action electric con- 
trol by a millivoltmeter 
instrument... also avail- 
able with pulse-type 
time proportioning 
action, in both vertical 
and horizontal models. 


Choose the Protect-O-Vane Safety Cut-Off for simple, 
dependable excess temper- 
ature protection ... can be used 
with any temperature control 
to prevent furnace shut downs 


and loss of production. 


And... for all your pyrometer 
supplies, investigate the con- 
venience and economy advan- 
tages of the HSM Plan. 


Automatic, 


instrumented 
salt baths 


cut unit cost... 


Precision-made “Permite” 
valves. are specified as original 
equipment by the leading manu- 
facturers of passenger cars, 
trucks, and buses. Valves are 
scientifically hardened under 
Honeywell automatic control. 
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At Aluminum Industries, , 
Inc., Cincinnati, Ohio, one 
operator hardens 900 “ Per- 
mite’’ valves per hour in a 
mechanized Ajax electric salt 
bath furnace line. Harden- 
ing and tempering tempera- 
tures are precisely regulated 
by Electronik Circular 
Scale Controllers 


Load and unload end of the 
Ajax “jack-rabbit’’ line. 
Hardened valves are returned 
to the starting point on over- 
head conveyor. 


> 


boost valve production 50% 


N A RECENT modernizing program, Aluminum regulated by sensitive ElectroniK potentiometers 

Industries, Inc. installed a highly economical and with electric control. 
productive heat treating line for automotive engine 
intake and exhaust valves made from “Permite’’ 
Diachrome #3 and #56 steels. Valves are “‘jack- 
rabbitted’’ through the heat treating line automa- 
tically. Quick transfer conveyors move the valves up 
and down from the :nain conveyor for heating, 
quenching, washing, rinsing, and drying operations. 


Outstanding example of an efficient, streamlined 
operation, this automatic instrumented heat treating 
system has boosted production 50°, over the old 
manual method. One man hardens 900 valves per 
hour. Hardening is more uniform—there’s leas dis 
tortion of the individual parts. And unit cost per 
valve—including labor, salt, and maintenance—is 
Highly accurate temperature control assures high substantially lower than before. 

product quality .. . improves even this streamlined 
operation. High-speed hardening and tempering are 
done in Honeywell-controlled mechanized electric 
salt bath furnaces manufactured by Ajax Electric 
Company, Philadelphia. Hardening furnace tem- 
perature is detected by a Radiamatic radiation detec- 


Accurate Honeywell control can increase efficiency of 
most mechanized operations. Your nearby Honey 
well sales engineer will be glad to discuss better 
control for your particular process. Give him a call 
... he’s as near as your phone. 


tor focused on a target tube immersed in the bath. MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus 

Tempering furnace temperature is measured by a trial Division, Wayne and Windrim Avenues, Phila 

thermocouple. Both bath temperatures are closely delphia 44, Pa.—in Canada, Toronto 17, Ontario 

oneywe 

“ElectroniK Controliers” , 


and Catalog 55-1, 


BROWN (INSTRUMENT 
“Furnace and Oven Controls”. . 
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In the Sperry Electronic Tube Divi- 
sion of SPERRY RAND, Gainesville, 
Florida, a battery of 7 Sargeant & 
Wilbur furnaces perform faithfully 
and economically, aiding in the pro- 
duction of klystron tubes. 


@ Five S&W Conveyor Furnaces with 15” 
belts are used for silver and copper brazing 
of klystron tube components, as well as for 


Representatives degassifying and oxidizing. 
WM. D. PRICE JOHN FIGNER CO. 
611 Ann Street — Box 414 1124 LaClaire Ave. 


Monroe, North Carolina Pittsburgh 18, Pa. 


ROY M. JAHNEL M. CLAYTON SCHWER 
1095 Conn. Ave., N.W. 2920 Grand Blvd. 
Washington, D. C. Detroit, Michigan 


WM. G. PRAED T. C. JARRETT CO. 
4IGON. State St. 95 South Ammons St. 
Chicago 10, IIL. Denver 15, Colorado 


EDWIN A. WERT GERALD B. DUFF & CO. 
1828 N. Alexandria Ave. 2165 Morris Ave. 
Los Angeles 27, Calif. Union, New Jersey 


STOUT & LOMAN MARSHALL C. BATTEY 
712 West Sycamore St. 180 Weeden St. 
Kokomo, Indiana Pawtucket, R. I. 


Cc. R. MORELLO 
Crestmont Products, Ltd. 
45 Hollinger Road 
Toronto 16, Ontario 


Two S&W Pusher Furnaces are used pri- 
marily for brazing operations. 


Atmosphere is dissociated ammonia, pro- 
duced from two 2,000 CFH S&W Am- 


monia Dissociators. 


Purging atmosphere is supplied by a 1500 
CFH Forming Gas Generator. This atmos- 
phere is dried by an automatic, activated 
alumina dryer. 


Write today for literature—and state your 
problem. Our staff of engineers is ready to 
advise without obligation. 


SARGEANT & WILBUR, INC. 
186 Weeden St., Pawtucket, R. I. 


Complete Line of Electric and Fuel Fired Heat Treating 
Equipment * Furnaces * Generators * Ammonia Dissociators 
Gas Conditioning Equipment * Accessories 
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Cutter blade of Crucible alloy steel. 


First step in manufacture of cutter blade. Crucible beveled blade alloy steel is fed 


Next, lengths are formed to shape on a hydraulic 
through this 100-ton press, where it is cut to length and holes punched. 


press, and then given a tempering bath as shown. 


CRUCIBLE ALLOY STEEL cuts blade damage 


in rotary mowers... 


Rotary lawnmower cutter blades, whirling at high 
Lawn-Boy mower. speeds, often hit small rocks or bits of trash. Ordi- 


Built by RPM nary steels just can’t take that sort of rugged treat- 
Manufacturing Co., 


“ea ment. They chip, crack — wear out far too quickly. 

subsidiary of That’s why in leading mowers, like the new 

Outboard, Marine & Lawn-Boy, you'll find special alloy steel cutter blades 

Manufacturing designed for reliable performance. 

Company, maker of For Crucible has developed a special alloy steel 

anita quien made to give the best possible combination of tough- 
ness and hardness for long-lasting edges—and forma- 
bility and ductili: / for ease of manufacture. It’s been 
so successful that Crucible is now the largest pro- 
ducer of lawnmower steels. 

Most Crucible steels are designed to fill special 
needs. If you have an application where ordinary 
steels won't do, come to Crucible. Take advantage, 
too, of the dozens of technical booklets and data 
sheets Crucible has prepared to help you make the 
best use of special steels. For a free publication cata- 
log, write Crucible Steel Company of America, 
Henry W. Oliver Building, Pittsburgh 22, Pa. 


first name in special purpose steels 
Crucible Steel Company of America 
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Do you really know 
the alloys you buy? 


For instance, are you SURE of: 


® Heat identification .. . not just type identification but 
the positive identification of your particular heat so you 
can be sure the alloy steel is everything it is supposed to be ? 


® Chemical analysis . . . not just the chemical range for 
the type, but the specific analysis of the heat from which 
your steel was rolled? 


Hardenability . not just the average hardenability 
for the type of alloy, but the actual test-proved harden- 
ability of your particular heat of steel ? 


If you don’t know these important facts, you may be in for 
trouble—loss of time and money; breakdown of equip- 
ment. It can happen when you're not sure of your alloys. 


But when you work with Ryerson alloys you can be 
sure —sure of the steel you get, sure of what it will do— 
because Ryerson alloys are certified by an 8-step quality 
control program. 


Every step has a specific purpose —every step is designed 
for your protection, but doesn’t cost you a dime. For alloys 
with all questions answered, call your nearby Ryerson plant. 


RYERSON STEEL 


PURENASE 


JOSEPH T. RYERSON & SON, INC, PLANTS AT 


PRINCIPAL 
CARBON STEEL BARS —Hor 
rolled & cold finished 


ALLOYS —Hot rolled, cold fin. 
ished, heat treated 


STAINLESS — Allegheny bars, 
plotes, sheets, tubes, etc. 


TUBING —Seomierns & welded, 
mechanicol & boiler tubes 


PRODUCTS 
STRUCTURALS — Channels, 
angles, beoms, etc. 


PLATES — Many types including 
Inland 4-Way Safety Plote 
SHEETS —Hot & cold rolled, 
many types & coatings 


MACHINERY & TOOLS —For 
metal fabrication 


NEW YORK « BOSTON « PHILADELPHIA + CHARLOTTE, N.C. © CINCINNATI « CLEVELAND 


DETROIT + PITTSBURGH + BUFFALO + CHICAGO + MILWAUKEE « ST. LOUIS » LOS ANGELES *« SAN FRANCISCO + SPOKANE « SEATTLE 
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Recent Accidents 
With Large Forgings 


A Report by E. E. THUM* 


A half-century of almost perfect performance of large 

electrical machinery has been broken by four failures of massive 
rotor forgings since early 1953. A day-long discussion of the causes 
and preventive measures at the Diamond Jubilee Meeting 

of the American Society of Mechanical Engineers reveals 

that two failures were due to unduly high stress concentrations 
introduced by the design or by a repair, and two others were due to 
misinterpreting or minimizing the evidence of internal defects 
found by ultrasonic inspection. (S 21, $ 13, Q 25, ST) 


QO. pay early in January of 1953 one 


of the 125,000-kw., 1800-rpm. steam turbines at 
Tanners Creek Station of Indiana & Michigan 
Electric Co 


denly started vibrating violently. The unit was 


in service about two years, sud- 


immediately shut down, and on opening the in- 
termediate-pressure casing half of the rim of one 
of the turbine wheels was found broken away. 
The station was not damaged other than by a 
moderate fire from escaping lubricating oil. 
On March 4, 1954 a completely finished gen- 
erator rotor burst into a large number of frag- 
ments while being tested in the “precision bal- 
ance pit” in the manufacturer's plant. This was 
intended for Arizona Public Service Co., and was 


*Editor, Metal Progress, Cleveland 
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to run at 3600 rpm. and generate 147,000 kva 
Failure occurred at about 3400 rpm 

On Sept. 17 
three months’ service at the Cromby station of 
Philadelphia Electric Co., burst just after a week 


1954 a similar rotor, after only 


end shut down. The machine was designed to 
generate 216,000 kva. and operate at 3600 rpm 
the accident occurred at 3780 rpm. while speed 
was designedly increased to check the over speed 
trip. It had previously safely endured two such 
overspeed runs to 3950 rpm. All damage was 
confined within the casing, except for a small 
fire in the lubricating system 

Then on Dec. 19, 1954 a catastrophe at Ridge 
land Station in Chicago of the Commonwealth 


Edison Co. caused the devastation in Fig. | 
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Fig. | 


The entire low-pressure turbine spindle ex- 
ploded into four quadrants and several smaller 
fragments during routine overspeed-trip test. 
The entire cross-compound unit was designed 
for 165,000 kw., and the low-pressure turbine 
to run at 1800 rpm, The unit had been in service 
only four months. 


This amazing run of hard luck costing lives, 


Ridgeland Station After Accident. (Courtesy Allis-Chalmers Mfg. Co.) 


injuries and much money, suddenly plaguing 
an industry with a 50-year history of almost 
perfect performance, has understandably started 
intensive investigations from many angles, some 
of which were reported to a day-long conference 
at the American Society of Mechanical Engineers’ 
diamond jubilee meeting in Chicago.* Since the 
turn of the century there has been consistent 


**Turbine Wheel Fracture at 
Tanners Creek”, Paper No, 55-A 
210, by A. W. Rankin and B. R. 
Seguin. 

“Investigation of Large Steam- 
Turbine Spindle Failure’, Paper 
No. 55-A-172, by Hl. D. Emmert. 

“Acceptance Guides for Ultra. 
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sonic Inspection’, Paper No. 55-A 
194, by A. W. Rankin and C. D. 
Moriarty. 

“Report of Two Generator Rotor 
Fractures’, Paper No, 55-A-208, 
by C. Schabtach and associates. 

““Work of the Task Group on 
Brittle Failure of Large Steel Forg 


ings”, Paper No, 55-A-209, by A. 
QO. Schaeter. 

“Large Rotor Forgings”, 
No, 55-A-215, by R. E. 


and associates. 


Paper 
Peterson 


Preprints at 50 cents each may 


be had from A.S.M.E., 29 W. 39th 
St.. New York City 18. 
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growth in the size and capacity of turbines and 
generators. For example, inlet steam tempera- 
tures have crept up from 350 to 1100° F. and 
pressures from 150 to 5000 psi.; capacity of single 
units from 400 to 275,000 kw. on a single shaft. 
Speed of the large rotor forgings, which may be 
up to 7 ft. diameter, is 1800 rpm., and even 3600 
rpm. for the smaller diameters needed for high- 
pressure stages. Direct coupled electric genera- 
tors, of course, run at the speed of the turbine. 
This enlargement in size and capacity and 
efficiency has been accompanied by continuous 
cooperation between American electrical manu- 
facturers and the producers of large forgings. 
Literally thousands of such units have been built. 
Failures in operation have been very rare; when 
they have occurred, however, an in- 
tensive effort to find the cause has 
always resulted in improved design, 
construction and operating practices. 
Such continuous progress certifies that 
in almost every instance the designs 
have been safe, the steel well made 
and adequate for operational loads, 
inspection has been searching, and 
proper safety devices provided. 
Then why this series of four failures 
of the Creek, “Arizona”, 
Cromby, and Ridgeland machines? 
Tanners Creek — The turbine wheel 
which failed at Tanners Creek was an 
integral part of a large forging of a 
1.02-1.13-0.27 Cr-Mo-V_ steel with 
0.36% C and 0.25% residual nickel. 
Hydrogen was 0.00005% by weight 
(unusually low), nitrogen 0.005 and 
oxygen 0.006. The forging was made 
from an acid openhearth steel ingot, 
rough machined it was 19 ft. long, 61 
in. max. diameter, and weighed 72,000 
Ib. All the normal tests for quality 


Tanners 


control were passed successfully by 
this forging; after the failure at the 
rim no evidence of poor steel quality 
could be found by microscopic exam- 
ination. The fracture in operation ap- 
parently started in metal between two 
().250-in. holes in the rim where the 


Fig. 2 — Fracture Face of Tan- 
ners Creek Turbine Wheel; Frac- 
ture Apparently Started at Holes 
in Notch Opening in Wheel Rim. 
Courtesy General Electric Co.) 
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notch blade is pinned on (Fig. 2). Calculated 
tangential stress at the outside diameter of the 
wheel was 5500 psi. but between the two pin- 
holes it averaged 14,000 psi. (as determined by 
photo-elastic model). Heat treatment* was such 
that about 10,000 psi. residual stress existed, Cen 
trifugal rim tension of 5500 psi. must now be 
added, giving an estimated average stress of 
35,000 psi. This is very close to the 16,000-hr 
960° F. rupture strength of this steel 
Since this method of attaching buckets has 
been in widespread and successful use for over 
25 vears, and since another one of the seven units 
of identical design had accidentally run at 50% 
overspeed without damage, the investigators 
believe the design is not marginal. Stress-rupture 
tests at 1000° F. on metal from the 
broken wheel show quite low figures 
for elongation (1 to 2%) instead of 
the expected range of 2 to 10% for the 
alloy composition and heat treatment 
Consequently this deficient ductility or 
plasticity under working conditions 
aggravated by the tri-axial stress sys 
tem in the metal between the pinholes 
is blamed for the failure. However, 
even the expected plastic flow at this 
point would not reduce the residual 


stress by any significant amount. An 


added consideration 1S the possibility 


of a sudden drop of 125° F. in steam 
temperature, giving transient thermal 
stresses on the order of 13,000. psi 
additional. 

Messrs. Rankin and Seguin of the 
Large Steam Turbine-Generator De 
partment of General Electric Co. be- 
lieve the failure was due primarily to 
the addition of residual stresses from 
heat treatment to the expected cen 
trifugal thermal 
stresses due to sudden changes in 


stresses and the 


steam temperature, A possible con 
tributing factor, in their opinion, is 
low rupture elongation of the steel at 
working temperature. They venture 


*A very complicated program extend 
ing over 400 hr. between forging and 
rough machining, and 350 hr 
rough machining and delivery. The latter 
consisted essentially of solution treat 
ment at 1850° rapid (air) cool to 1000? 
and then slowly to 600° for a long equali 
zation; then reheating and soaking (“tem 


pering’) at 1225° and furnace cooling 


between 
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no opinion as to the reason why this particular 
rotor — one of seven presumably identical, within 
commercial limits —~ was deficient in this quality 
at this highly stressed region. 

“Arizona” — The generator rotor that was in- 
tended for service in Arizona but broke in the 
manufacturer's test pit was from a 212,000-Ib. 
basic openhearth ingot, forged down about 3 to 1 
in cross section and rough machined into a cylin- 
der 39 in. in diameter by 15 ft. long, plus about 
7 ft. of shaft of relatively small diameter at each 
end, A small-bore hole was drilled down the axis, 
end to end, Ultrasonic inspection of the large 
central mass of metal showed numerous indica- 
tions ranging outward from the bore, and the 
hore was successively enlarged four times to a 
final 5% in. without finding anything except 
“harmless slag inclusions”. This center bore in the 
39-in. diameter portion was later filled with 
shrink-fit plugs to restore the needed magnetic 
capacity. This induced moderate stresses (on the 
order of 8000 psi.) at the bore’s surface, but these 
should have been largely relieved by rotation at 
normal speed, 

The metal was a 2.50-0.55 Ni-Mo steel, 0.32% 
C, 1.0% Mn, 0.06% V, and with 0.05% tramp Cr. 
Room-temperature tensile tests were well above 
specifications. After the accident it was found 
that some radial test pieces cut from metal within 
6 in. of the bore had 5 to 7% elongation and 4 to 
6% reduction of area, compared with the specified 
minima (13 and 22% respectively) possessed by 
many others. Heat treating program stretched 
over 350 hr. from stripping of ingot to start of 
forging, and 715 hr. after forging, plus 175-hr. 


Fig, 3 — Distinctive Circular Mark, Actual 
Size, on Primary Fracture Surface of “Ari- 
zona” Rotor. (Courtesy General Electric Co.) 


stress-relief during the operation of plugging 
the center. 

Numerous fractured surfaces contained flat, 
circular areas of coarse-grained, slightly harder 
metal, but free of porosity and inclusions, as 
shown in Fig. 3. Ultrasonic tests on large frag- 
ments gave indications which, when opened up, 
had this same appearance. Etched cross sections 
also show cracks, edge-on, more or less in line 
with darkly etching lines of “segregate” — streaks 
of martensite or fine bainite. 

Mr. Schabtach and his associates at General 
Electric Co. believe that these are thermal cracks 
induced by transformation stresses, probably 
coupled with embrittling effects of the hydrogen 


in the metal, that they existed in the forging upon 


Fig. 4 — Macrosection (Etched) Show- 
ing Segregation Lines, Half Size 


delivery from the steel mill, and that the unusual- 
ly large number of ultrasonic indications from 
this forging were due to these cracks rather than 
to slag inclusions as had been supposed by 
the inspectors. 

Cromby — The Cromby rotor was one of 16 
others of the same size placed in operation during 
the past two years — the largest generator rotors 
ever made in this country. They reach only mild 
temperatures, the heat being mainly due to re- 
sistance to electrical currents in the windings. It 
was of acid openhearth steel, the ingot being 
hot-topped with a basic electric steel heat. Steel 
analysis was very similar to the Arizona rotor; 
the ingot was an §2-in. octagon and had quite 
small variation or segregation of carbon, sulphur 


METAL PROGRESS 


| 
be 
4 
f 
52 


and phosphorus, center to edge. The finished 
forging was 36 ft. long, 43 in. diameter in body, 
and weighed 118,000 Ib. Ultrasonic inspection 
gave excellent results; mechanical properties well 
exceeded specification minima, and metallo- 
graphic examinations after the failure showed 
uniform and normal mixture of acicular ferrite 
and bainite, surface to bore, of A.S.T.M. grain 
size 7. 

When the coil slots were being cut, a milling 
cutter broke and damaged the big forging. Re- 
pairs were made by drilling a series of overlap- 
ping threaded holes and screwing studs into 
them. The fracture in service apparently started 
at the bottom of one of these holes and pro- 
gressed inward to the bore, splitting the rotor 
longitudinally into halves almost instantaneously 
before fragmenting further. There was no evi- 
dence of fatigue failure. 

The stress concentration of about 7.6 times 
normal or designed loading at the bottom of the 
conical hole is clearly to blame for this accident. 
Many other rotors repaired in this way are in 
long and successful service, but about nine rotors 
whose stress concentration approaches the 7.6 of 
the burst one have been replaced, Their com- 
puted stress at such points is almost identical to 
the tensile strength of the material. 

A curious accumulation of segregation bands 
running in axial direction was found in the steel 
immediately adjacent to the stud-hole bottoms. 


Figures 4 and 5 show these in macro and micro 


Fig. 5 — Transverse Micro- ws 
structure at and Around y- 
Segregation Line. 75 ¥ 
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sections, indicating gray sulphide inclusions with- 
in ferrite islands and a matrix of higher carbon 
bainite. X-ray emission techniques showed the 
following concentration ratios of elements in 
comparison with surrounding areas: C 0.9 times; 
S$ 1.6, P 1.9, Si1.4, Mo 1.6, V 1.7, Cr 1.1, Mn 1.0, 
Ni l.l. This 50% (more or less) increase in alloy 
content is responsible for a hard spot, and the 
investigators have suggested that this hardness 
and its associated brittleness may have helped 
to start the crack. 

Mr. Schabtach 
conclude that the failure originated from stress 


and his associates therefore 
concentrations at the stud holes but that the 
rotor might have survived well had not the metal 
contained hard, brittle areas of alloy concentra- 
tion, deficient in ductility 

Ridgeland 


the low-pressure turbine spindle, disk and blade 


Figure 6 is an outline drawing of 


assembly of the Ridgeland unit, one of five ma- 
chines of this design. The spindle was made from 
a 108-in. ingot weighing 372,000 lb. Heat treat 
ments on the completed forging took 470 hr 
After rough machining it was double normalized 
at 1640 and 1600° F., tempered at 1180° and 
slowly cooled. This took 380 hr. more. The steel 
was a complex alloy specified as C 0.25 to 0.35%, 
Ni 2.50 to 3.50, Cr 0.25 to 0.75, Mo 0.40 to 0.60, 
V 0.05 min. 


borescope inspection showed discontinuities in 


Tensile tests were satisfactory, but 


one end, so the bore was enlarged from the orig- 
inal 8 in. to 16 in. as shown in Fig. 6, and visual 
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22'-3%" 


Blade 


Spindle Shaft 


Generator End 


Turbine End 
| 


Fig. 6 — Low-Pressure Turbine Spindle of Ridgeland Turbine. Main 
body of forging, 83 in. diameter by 53 in. long, burst into quadrants 


examination then showed no defects on the bore. 
Ultrasonic tests disclosed an area within the main 
body reflecting indications of variable intensity, 
but the forging could not be rejected on the basis 
of ultrasonic tests — a provision written into the 
specification by the steelmaker. 

Design is based on average tangential stress 
due to centrifugal load of blades plus mass of 
the shaft. (This is authorized by U.S. Navy and 
American Bureau of Shipping, and conforms to 
results of many bursting tests on miniature ro- 
tors.) For this turbine this stress at 1800 rpm. 
equals 19,660 psi. in the main body. With a nor- 
mal factor of safety of four, this indicated a steel 
whose tensile strength should be at least 80,000 
psi., and yield at least 60,000. Minimum proper- 
ties of test pieces from the forging were: 


Tensile strength 11,000 psi. 
Yield strength 85,000 
Elongation 19.0% 
Reduction of area 50.8 


The heat treated and rough machined shaft 
was dimensionally very stable, as proved by 
rotating slowly for 30 hr. while at 950 to 1100° F, 

After four months’ service the disaster shown 
in Fig. 1 occurred, Intensive study and bursting 
tests on models have reconstructed the sequence 
of fracture as indicated in Fig. 7. The initial crack 
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was in a coarse-grained mass of steel near the 
bore, and it extended in a small fraction of a 
second toward both ends, tending to split the 
main body neatly into two halves. This crack 
was stopped by the clamping action of the 
shrunk-on rings, but this set up overwhelming 
stresses at the fillet corners, and cracks ran in- 
ward in a diagonal direction, meeting near the 
bore. Strong centrifugal forces in the halves of 
the main body then split each in two, and the 
four quadrants flew out like enormous projectiles. 
The remaining conical segments attached to each 
spindle-end then furnished a number of smaller 
missiles. 

One of the large quadrants was sawed longi 
tudinally and smoothed. Magnetic particle in- 
spection showed numerous cracks from near the 
center bore out to about mid-radius; these cracks 
were several inches long and an inch deep, and 
they followed the pattern of the forging lines 
The same pattern was shown on a sulphur print. 
This was judged to be typical of flakes or of 
thermal cracks. Test bars from near the bore 
also had deficient ductility; the fractures fre 
quently contained “fish-eyes”, thought to be spots 
embrittled by hydrogen concentrations — that is 
to say, incipient flakes. Finally the ultrasonic sur- 
veys of such fragments showed indications of 
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Primary Fracture 


Quartering Fractures 


Fig. 7 


the same general nature as those originally found 
in the rough machined forging before it left the 
steel plant. 

Mr. Emmert of Allis-Chalmers concludes that 
the steel was full of flakes (tiny cracks) and was 
also of such nature that it could not arrest a 
crack 
sharp notch. This notch sensitivity cannot be 
predicted from the ordinary tensile test. He 
suggests that Charpy tests at various temper 


once it started to spread from such a 


atures are more revealing. The steel in this par- 
ticular rotor (as well as in the Arizona and 
Cromby rotors) had a transition temperature from 
tough to brittle fracture somewhat above the 
working temperature, as shown in Fig. § 


vommentary 


These recent failures, together with some other 
incidents where cracked forgings were discov- 
ered during periodic inspection, are responsible 
for the very cautious way in which the electrical 
industry has approached the problem of bigger 
and faster generating equipment. Three Amer 
ican manufacturers of such equipment — General 
Electric Allis-Chalmers 
joined whole-heartedly by five steel companies 


Westinghouse and 


are intently studying the problem, using not 
only scale models but also some full-sized forg- 
ings made by various steelmaking methods (in- 
cluding one rotor from abroad). Work of this 
sort may help interpret the results from our 
standard laboratory test pieces or devise new 


ones, so the action of larger masses of metal (in- 
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Separation of Center Body 


Sequence of Failure of Ridgeland Rotor Forging 


evitably constrained by multi-axial stress sys 
tems) may be forecast. 

Steelmaking — A theoretical cure for all these 
troubles is to make flawless metal and operate it 
at loads below its limit of endurance. Even 
though flawless metal is an unattainable idea, it 
is easy for a nonmetallurgist to blame the metal 
for any failure. It is not so easy for the nonmetal- 
lurgist to prescribe the cure. In fact, the steel 
maker himself can hardly prove unmistakably 
why one process seems to make “better” steel 
than another. It is also well known that what is 
“better” for one product is not so good for an 


other, especially when they get to outsize arti 


cles such as these rotors, large pressure vessels 


or large rigid (welded) structures 


For example, the bessemer process makes ex 


Fig. 8— Charpy Impact Tests From Mid 
Radius of Main Body of Ridgeland Rotor 
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cellent screw-machine stock, despite a high nitro- 
gen content which would embrittle a heavy rail. 
The basic electric furnace can make “better” tool- 
steels and high-alloy steels than the basic open- 
hearth, but only if great care is exercised in the 
melting, refining and pit practices. About the 
only way we know to minimize the inevitable 
segregation of complex constituents (other than 
make pure iron, which is weak) is to make clean 
steel, cast it into relatively small ingots, and con- 
trol grain size chiefly by regulating the solidifi- 
cation rate. That knowledge doesn’t help much 
when the forging requires a 200-ton ingot, 9 ft. 
in diameter. 

Again, while no one (as far as the Editor 
knows) has been able to find the cause of occa- 
sional mammoth grains of metal in large forg- 
ings, acid openhearth steel is commonly re gi rarded 
as being much less susceptible to “flakes” than 
basic steel. Since both have the same composi- 
tion in the end, it probably isn’t because the acid 
steel starts off with low phosphorus raw material. 
The steelmaker says it’s due to the refining meth- 
ods which, in acid furnaces as in the old crucible 
process, result in a “more highly deoxidized and 
degasified metal”. Yet now comes news from 
Austria that pig iron refined completely with an 
oxygen jet produces steel in large tonnages which 
not only has superior toughness and low transi- 
tion temperature, but also has that ability to 
stop the propagation of a crack which is as essen- 
tial for rigid welded structures as it is for large 
forgings. 

Mention was also made at the A.S.M.E. meet- 
ing about hydrogen in the unfortunate forgings 

hydrogen, that convenient whipping boy of the 
1950 decade. Hydrogen analysis in one of these 
forgings is lower than one part per million, and 
as Mr. Schaefer of Midvale Co. said in his con- 
tribution, methods of sampling and gas analysis 
are far from precise, and no one can say what 
the dangerous level of hydrogen is. Vacuum 
melting was also mentioned — although it can at 
present make only comparatively tiny ingots. 
The superior stress-rupture strength and ductil- 
ity which vacuum-melted superalloys for turbine 
buckets possess, in comparison with the same 
alloy produced in a conventional electric furnace, 
is due not only to low hydrogen and fewer “dan- 
gerous” inclusions, but also in all likelihood to 
lower oxygen, nitrogen and numerous volatile 
metals present in such small traces they are not 
suspected nor analyzed for, Under these circum- 
stances, and in view of the meticulous care re- 
quired for vacuum steel, the German scheme of 


casting molten steel made in open furnaces into 
an evacuated ingot mold does not seem to offer 
much hope because of the short time the metal is 
protected or evacuated. 


This commentator noted frequent mention by 
the mechanical engineers and ultrasonic testers 
of “harmless nonmetallic inclusions”, and won- 
dered about a “harmful” inclusion. A friendly 
steelmaker, sitting alongside, said that nonmetal- 
lics are regarded as harmless since all rotor forg- 
ings — indeed all commercial steels — have num- 
berless inclusions, and their number rises with 
the magnification of the searching microscope. 
Since these forgings and steels are sturdy, most 
inclusions must be harmless. Possibly the differ- 
ence between a harmless and a harmful inclusion 
is that a harmless one is small and roundish and 
in metal which is not working close to the endur- 
ance or elastic limit, whereas a harmful one is 
thin and sharp edged —a real stinker of a stress- 
raiser. It would appear that another potentially 
dangerous discontinuity is the alloy segregate 
shown in Fig. 4 and 5—high-alloy spots whose 
delayed transformation throws large stresses into 
the surrounding rigid metal, and whose inherent 
hardness is associated with brittleness and defi- 
cient plasticity. 

Undoubte dly the art of steelmaking and heavy 
forging has progressed steadily through the years 
-but has it gone far enough? It is unthinkable 
that anything would be done which might jeop- 
ardize the acceptability of these valuable masses 
of metal. Yet it might be questioned whether 
the present more-or-less conventional analyses 
are the best that can be devised. (The Editor is 
assured that nothing has been trimmed from a 
desirable alloy content in order to save “strate- 
gic” metals.) Is vanadium the best grain-refining 
element available? Can liquid quenching be used 
in some steps of the heat treatment with safety 
and advantage, and what are the limitations? 
Can an alloy be designed strong enough for gen- 
erator rotors which is low-carbon ferrite (mag- 
netic), strengthened sufficiently by solid solution 
elements and free from transformations and re- 
sulting large internal stresses? What are the 
essential items in process or product necessary to 
insure a steel that resists the starting of a crack 
at some stress raiser and also is able to stop it 
before it gets very far? Perhaps some of these 
questions may be answered from the tests on full- 
sized rotor forgings now under way. More likely 
they will have to await more discerning test 
methods on small pieces which will accurately 
predict the action of huge masses of metal. The 
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developmental work will have to be done on 
small heats rather than on 200-tonners. 

Inspection and Design — After acknowledging 
that metallurgists, in spite of their best efforts, 
still are human beings and always will produce 
something short of the ideal, it must in all fair- 
ness be said that the designers and operators 
also must stop, look and listen. In retrospect it 
can be said that the ultrasonic warnings given 
by two of these burst rotors were not heeded. 
For this reason it is not surprising that inspection 
methods are under closest scrutiny. 

For example, Messrs. Rankin and Moriarty of 
General Electric Co., with a background of tests 
on about 1500 large rotors, reinforced by destruc- 
tive tests on rejected forgings, have devised a 
scanning technique whereby sending and receiv- 
ing crystals are traversed slowly along a cylinder 
while it is being rotated in lathe centers. In this 
equipment “stationary” indications are from pre- 
dominantly tangential defects, whereas “travel- 
ling” indications — those which move backward 
and forward — are predominantly radial in their 
extent. Each such reflection is graded as to mag- 
nitude (percentage of reflection from the bore), 
they are arranged statistic ally in groups, and total 
number of indications is plotted against size of 
indication. The results build up into Fig. 9. 

Of the 1500 forgings under survey, 62% had no 
ultrasonic defects big enough to give reflections 
larger than 5% of the bore’s. Of the 27% whose 
indications plotted to the left of the “inner line”, 
on Fig. 9, none were found to be cracked. Of the 
5% (or 75 rotors) which plotted between the 
‘inner’ and the “outer line”, three were found 
to be cracked after trepanning the “traveling” 
indications. Of the 6% (or 90 forgings) which 
plotted to the right of the “outer line”, one third 
were proved to contain cracks. 

Had this system of inspection and interpreta 
tion been in use in 1953, the Arizona rotor prob- 
ably would not have been accepted, since its 
ultrasonic record is far into the danger zone. 

Mochel of Electric 
Corp. also recommended highly the plan of re 
peating the ultrasonic survey on large rotors 


Norman Westinghouse 


during periodic shutdowns, and comparing the 
results with records of the forging before it 
started operation. This is almost standard prac- 
tice on high-head impulse water wheels and (at 
least in one Western railroad) on motive power, 

Finally he called attention to alternative meth- 
ods of construction for seven 165,000-kw., 1800- 
rpm. turbines where the rotor, if made as in Fig. 
6, becomes too large for comfort and for econom- 
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Fig. 9 — Distribution of Total Ultrasonic 
Indications Versus Their Size in 1500 
Rotor Forgings Varying in Weight From 
10 to 75 Tons Indicates Safe, Doubt- 
ful, and Probably Unaccepable Quality 


ical production, considering the possibility of 
rejections from internal unsoundness. Westing- 
house has reverted to earlier designs where the 
shaft is relatively small and each group of turbine 
blades is fixed to the periphery of shrunk-on 
disks. In some high-speed rotors of European 
manufacture the wheels or disks are welded to 
the shaft. While stresses in disks are fairly high 
they can be made of smaller ingots and forgings, 
While 
such a machine may be more costly to build, this 
is one place where relatively little extra money 
will add greatly to the factor of safety in the 
bigger, faster machines demanded by an expand. 
ing industrial civilization. 


and inspection is much less ambiguous 


Conclusion 


In conclusion, the Editor would like to place 
on record his warm approval of the electrical and 
heavy forging industries for the large amount of 
important information published at this meeting 
In his experience, a bad accident is too often 
the signal for a large cover-up; if anything is 
learned about the cause and how to avoid others 
at all, It 


in these four instances 


such information leaks out slowly if 
would have been easy 
for the electric utilities and manufacturing indus 
tries to have voted lack of confidence in the steel 
makers, and vice versa —thus getting exactly 
nowhere. It is to the credit of all that this 
situation has been avoided. 

Much has been learned from these accidents 
Much is yet to be learned about manufacture 
and design of heavy rotors. An intelligent search 
is under way by the interested parties 


This is the way it ought to be 
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Service Failures 


of 


Aluminum Die-Casting Dies 


By G. A. ROBERTS and A. H. GROBE* 


The three most common types of failures of aluminum die-casting dies 

are heat checking, pitting and impingement soldering. Heat checking 

and one kind of pitting are caused by the combined effects 

of stress and oxidation. A second type of pitting results 

from breaking of the semi-protective oxide film and subsequent reoxidation. 
Impingement soldering is actually a mechanical entrapment 

of aluminum in surface flaws. (S 21, E 13, TS) 


ASTING pies for aluminum repre- 


sent one of the largest single uses of toolsteels 


for hot work and require an alloy that will main- 
tain its dimensions in service; resist scaling, pit- 
ting, heat checking and the erosive action of 
molten aluminum; and still be low enough in 
alloy content to permit reasonable cost. About 
20 years ago Vanadium-Alloys Steel Co, intro- 
duced the 5% chromium steel which with minor 
modification is the basic type used almost exclu- 
sively today.| 

Naturally, over the years the composition has 
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changed. Tungsten additions of up to 5%, vana 
dium up to 1%, and minor alterations in molyb- 
denum, silicon, and chromium content have 
been thoroughly field tested. As a result there 
are at least four commercial variations: 


*Dr. Roberts is vice-president, Vanadium Alloys 
Steel Co., Latrobe, Pa. Dr. Grobe, formerly director 
of research for Vanadium-Alloys, is now with Thomp 
son Products, Inc., Cleveland. 

+Sold under the trade name Hotform. The original 
heat had the following composition: carbon 0.28, 
silicon 1.27, chromium 4.77, tungsten 1.01, molyb- 
denum 1.50%. 
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Fig. 1 — Large Heat Checks 
in Aluminum Die-Casting Die 


Fig. 2 
Narrow Pit in a Die. 2% Nital etch, 500 


H-11 H-12 H-13 H-14 
Carbon 0.35 0.35 0.35 0.40 
Chromium 5.00 5.00 5.00 5.00 
Tungsten 1.50 5.00 
Molybdenum 1.50 1.50 1.50 


Vanadium — 0.50* 1.00 


All, however, are subject to the same kinds of 
failure in service and there is no clear-cut differ 
ence in performance between the principal types 
H-11, H-12 and H-13. The H-12 steel with 1.5% 
tungsten and H-14 with 5% tungsten are said to 
be more susceptible to cracking from sudden 
temperature changes so water cooling should 
be used continuously. But H-12 is used with 
great success for the application. The suscep- 
tibility evidently requires somewhat more tung- 
sten to make itself seriously felt. Hot hardness is 
improved by adding 4% vanadium to H-11 and 
H-12 and 1% vanadium to H-13, yet the perform- 
ance difference between H-12 and H-13 is not 
apparent — perhaps because the hot hardness in- 
crease is only evident at temperatures above 
which dies actually operate. 

The three major recognized types of failures 
of aluminum die-casting dies with long produc- 
tion records are heat checking, pitting and im- 
pingement soldering. On some dies, they appear 


* Maximum 
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The Start of a Heat Check or 


In fact, heat 
checking is a common failure not only for hot 


after only a few thousand castings 


work toolsteels but for many other high-temper- 
ature materials. 

Gross cracking of dies is another not too com 
mon, but catastrophic, failure. It usually happens 
very early in the expected die life and is related 
to poor heat treatment or incorrect die design 
rather than to service conditions 

In order to determine the mechanism of these 
three kinds of failure, a number of dies have been 
studied extensively. The die shown in Fig. 1 is 
a good example of heat checking, quite obvious 
because the checks filled with aluminum are in 
marked contrast to the oxidized steel back 
ground, This is a core 6 in. in diameter and 37 
in. long, of which only 7% in. was in contact with 
molten aluminum at 1170° F. Over 350,000 cast- 
ings were produced with this core at a rate of 
56 per hr. Its average temperature in service was 
about 450 to 500° F. 

Micro-examination of cross sections through 
the heat checks and through some pits not ap 
parent in Fig. 1 indicates that the two types of 
defect are due to stress-corrosion and differ only 
in size. The alternating stress is due to a com 


bination of thermal and 


mechanical stresses 
These combined with the oxidizing attack of the 
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Fig. 3—Grain Almost Completely Sep- 
arated from Matrix by Cracking Along 
Grain Boundaries. 2% Nital etch, 500 * 


Fig. 4—Crack in Base of Heat Check That 
Causes Stress Concentration. 2% Nital etch, 500 * 


air cause cracks to form at grain boundaries. 
The cracks continue to grow until a whole grain 
or several grains are completely cracked out. If 
round or oval holes are formed when the grains 
come out, then the defect is called a pit. If the 
grains come out along a line then the defects are 
called heat checks. In any event, when pits are 


formed they will probably line up and crack 
between the pits to form heat checks. The begin- 
ning of such a heat check or pit is shown in Fig. 2. 

The growth of a defect is illustrated more 
clearly in Fig. 3 and 4, The grain shown in Fig. 3 
is almost completely separated from the matrix 
by cracking along grain boundaries. After it falls 
out, the small crack at the base of the cavity 
(Fig. 4) causes stress concentration that will ac- 
celerate the growth of the pit or heat check. 

Almost all of the heat checks in this die were 
filled with aluminum but in the metallographic 
examination there was no evidence of the alumi- 
num attacking, alloying with, or dissolving the 
die steel. In every instance there was an oxide 
film or an air gap which prevented direct contact 
between the aluminum and die steel as shown 
in Fig. 5. 

The core insert die shown in Fig. 6 is a good 
example of impingement soldering and _ pitting. 
With it, 25,000 castings were produced at a rate 
of 125 per hour. The temperature of the molten 
aluminum was 1200° F, and the die was main- 
tained at 300 to 400° F. 

In order to study the impingement soldering a 
small flat was ground at a very slight angle to 
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the surface which provided a larger area for ex- 
amination. It was found that the aluminum was 
not welded to the die steel but is held mechan- 
ically by very small pits or scratches. After this 
nucleus is formed, the aluminum deposit builds 
up readily. One of the areas examined is shown 
in Fig. 7; the light patches are aluminum embed- 
ded in small pits, the dark ones are scale. 

The pits on this die differ in appearance from 
heat checks described earlier and appear to have 
resulted from scratching or breaking of the semi- 
protective oxide surface that is built up on a die 
when it is broken in. When the scale is broken, 
the steel reoxidizes and if the cycle is repeated 
several times, a broad, shallow pit develops. 
Because of the unusually heavy pitting of this 
die, it is suspected that the die rusted between 
heat treatment and installation in service and the 
rust prevented the formation of a protective 
oxide surface. 

As a result of this investigation, certain facts 
are apparent regarding manufacture of dies for 
this service: 

1. The surface should be as free of scratches 
as possible. 

2. Stamp marks or other sharp stress-raisers 
should be avoided, 

3. A tight, adherent, uniform oxide film should 
be maintained on the die as long as possible. A 
proper “break-in period” in which an oxide film 
is purposely built up is very important. 

4. Scratching oxide films to expose bare die 
metal should be avoided. 
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Many metallurgical considerations involving 
steel properties and heat treatment were also a 
byproduct of the study. Proper treating tech- 
niques involve these “dos and don'ts”: 

1. Avoid decarburization; even a little is dan- 
gerous. Ideal treating techniques involve pack 
hardening in “spent pitch coke” or carefully 
controlled atmosphere with the surface plated 
to impede carbon migration in or out. 

2. Slight carburization is not as objectionable 
as decarburization and might even be helpful. 
Uncontrolled carburization is objectionable. (Re- 
cent reports of improved service life with inten- 
tionally carburized dies are known to be subject 
to design and size considerations. Grain-bound- 
ary carbide precipitate is to be avoided to pre- 
vent rapid spread of heat checks.) 

3. Cool fast enough in hardening to avoid 
knee products (pearlite or spheroidite formation). 
The steel is air hardening but poor circulation 
of air on heavy dies may cause a small amount of 
transformation on cooling. 

Several new steels have been developed for 
aluminum die-casting dies whose compositions 
were adjusted to provide improved resistance 
Fig. 5—Aluminum Trapped in to oxidation, resistance to wear and scratching, 
Heat Check, Separated From Steel more uniform response to heat treatment, and 
by Scale. 2% Nital etch, 500 » 


more uniform microstructure. Unfortunately not 
all these improvements can be accomplished with 
one analysis but field tests on dies made from 
the new compositions indicate that service life 


has been improved. rs) 


Fig. 7 — Aluminum Mechanically Em 
bedded in Pits Causes Impingement 
Soldering Failures. 2% Nital etch, 500 » 


Fig. 6—Top and Side Views of 
Core Insert Die Which Illustrate 
Pitting and Impingement Soldering 
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fe THERE Is One type of furniture that really 
has to stand up under all kinds of abuse, it is 
that used in laboratories. Not only does it get 
knocked about much more than do chairs and 
tables in an office, but it is also subject to all 
sorts of chemicals which can spoil a good-looking 
finish. Unfortunately we can't predict what will 
be spilled on the furniture so we have to stand- 
ardize on coatings that not only are resistant to 
practically everything but must also be reason- 
ably priced and easy to apply. 

Resistance to chemical attack is the primary 
consideration and we have adopted a standard 
series of tests to evaluate all possible coating 
material offered to us. For each test, sample 
steel panels 2 x 3 ft. are processed according 
to the coating manufacturer's instructions and 
then exposed to the chemicals found most fre- 
quently in industrial, pharmaceutical and hos- 
pital laboratories. The most severe of these tests 
is shown in the table, The time required for any 
change in color or appearance, softening or 
break-through is used for evaluation. 

To date, the only coatings that satisfactorily 
pass all our requirements are those formulated 
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with Epon resins, the epoxy polymers manu- 
factured by Shell Chemical Corp. Fortunately 
these coatings also have excellent resistance to 
scuffing and impact and don’t crack or spall 
even when severely dented. We have stand- 
ardized on these coatings for our conveyerized 
finishing line in the manufacture of all steel and 
aluminum components. 

The step-by-step operations, illustrated in the 
photographs on the following two pages, are 
as follows: 

Before application of the epoxy coating, 
laboratory furniture components are conveyed 
through a degreaser where sprays of hot phos- 
phate cleaner are followed by a water rinse and 
a flash drying oven at 325° F. to remove traces 
of oil, dust, dirt and fingermarks, leaving a 
crystalline protective coating on the metal before 
the first coat of finish is applied. 

The first coating to be applied is a flash primer 
which masks slight scuff marks, water spots or 
other visual imperfections. Spray booths are 
located 30 ft. apart to allow the primer-coated 
part, traveling at 4 ft. per min., to dry thoroughly 
before the second and third coats are applied. 
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Safeguards 
Laboratory Furniture 


By WILLIAM A. POE 


Vice-President in Charge of Manufacturing 
Brown-Morse Co., Muskegon, Mich. 


Primer and finish coats are applied manually allowed to cool on the conveyer for | hr. before 


using a spray gun pressure of 50 psi. to insure —_ assembly. 
that the coating thickness will exceed 0.002 in. The tops are then attached, and after final 


after curing. 


The 


finish is baked for 1 


inspection the cabinets are ready for the deluge 


7 min. at 375° F. of spilled reagents that awaits them in labora 


in a gas-fired tunnel oven, The components are tory service. 


Test Used to Evaluate Coatings for Laboratory Furniture 


30% 
70% 
37% 
48% 

33% 


85% 
60% 
90% 


40% 


Pant | 
results af 


Nitric acid 

Nitric acid 
Hydrochloric acid 
Hydrochloric acid 
Sulphuric acid 
Sulphuric acid 
Glacial acetic acid 
Phosphoric acid 
Chromic acid 
Formic acid 

Aqua regia 
Ammonium hydroxide 


Pant 2 


750° F. 


Subject panel to the reagents listed below, and check 
ter | hr., and again after 24 hr. or at breakdown: 


20% Ammonium hydroxide Chloroform 

10% Ammonium hydroxide Xvlol 

Saturated sodium hydroxide Toluol 

Saturated sodium sulphide Ethyl alcohol 
Saturated zinc chloride Methyl alcohol 
Saturated calcium hydrochloride Formaldehyde 
Acetone Hydrogen peroxide 
Ethyl acetate Gasoline 

Ethyl ether Nail polish remover (commercial ) 
Carbon tetrachloride Naphtha 

Phenol Lacquer thinner 
Furfural Acetic anhydride 


Subject panel to continuous reflected heat up to 
or in an overturned bunsen burner flame for 1 min. 
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Furniture Components Starting 
Their Trip Through the Degreaser 


The First Coating to Be 
Applied Is a Flash Primer 


Spray Booths Are 
Spaced to Allow for 
Drying Between Coats 


; 
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Primer and Finish Coats Are 
Applied Manually by Spray Gun 


Components Cool on the 
Conveyer After Baking 


When Tops Are Attached j 


Cabinets Are Ready for 
the Final Inspection 
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Electrolytic Polishing 
of Nodular Cast Iron 


By R. E. SKODA* 


Electropolishing of nodular cast iron in a solution of CrO,, 
acetic acid and water is a rapid and easy method of preparing 
specimens for metallographic examination. (M 21, CI) 


Tw sHare of the graphite particles in cast 
iron greatly influences the properties of the cast- 
ing. When the graphite is present as tiny balls 
or spherulites instead of as flakes in gray iron, 
the machinability, wear resistance, impact 
strength and other mechanical properties of the 
casting are improved considerably. Spherulitic 
graphite particles form during solidification when 
a small amount of magnesium or cerium has been 
added to the molten iron just before casting. 

Studies of nodular cast iron thus treated require 
close observation of the microstructure of the 
metal and the included graphite. Unfortunately, 
in mechanical polishing this kind of specimen, it 
is difficult and sometimes tedious to retain the 
graphite and reveal its true structure. In this 
laboratory an electrolytic method has been devel- 
oped for preparing cast iron specimens for metal- 
lographic examination, Cast irons containing up 
to 3.34C and 3.4% alloying elements have been 
satisfactorily prepared in less than 5 min. 

The sample is rough ground through No. 600 
silicon carbide paper disks and then electropol- 
ished in an electrolyte consisting of 133 ml. of 
glacial acetic acid, 25 g. of CrO, and 7 ml. of wa- 
ter (as described by C. E. Morris in Metal Prog- 
ress for November 1949, p. 696). The solution is 
prepared by dissolving the CrO, in the acid 
and then adding the water, Electropolishing is 
performed under the following conditions: 


Voltage 50 v. 

Temperature 68 to 78° F. 

Current density 0,022 to 0.026 amp. per sq.mm. 
Time About 30 sec. 


Violent agitation is necessary for satisfactory 
results and to obtain it we use the commercially 
available Disa electropolishing machine distrib- 
uted by the Uddeholm Co. of America. The 
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solution should be changed frequently since it 
deteriorates rapidly with use. 

After electropolishing, the specimen is some- 
what stained and is lightly etched. The graphite 
particles, though not disturbed during the elec- 
trolytic polishing step, are left protruding above 
the surface like tree stumps. Apparently the iron 
matrix is preferentially attacked during electro- 
lytic polishing. 

For the final mechanical polishing operation, 
we use Microcloth (Buehler Co.) and No. 87724 
Precisionite (Precision Scientific Co., 0.1 micron 
particle size) with large amounts of liquid green 
soap as a vehicle. The specimen is held against 
the cloth with light pressure for only a few turns 
of the wheel. This brings the graphite to the 
level of the matrix and removes the stains and 
etch figures. 

An example of work done by this method is 
given in the micrographs below. rs] 


*Alloy Studies Research, General Electric Re- 
search Laboratory, Schenectady, N. Y. The author 
wishes to acknowledge the help of members of the 
metallographic laboratory, especially J. B. Newkirk, 
during the development of this technique. 


Graphite Spherulites in Electropolished 
Cast Iron. Unetched; 100 * and 500 » 
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The “Flash” in Flash Welding Can Hide 
Many Defects Unless Rigidly Controlled 


Flash Welding 


Jet Engine Rings 


By ARTHUR G. PORTZ* 


Flash welded rings have replaced forgings and castings 

in jet engine applications because of the savings in machining 

that are realized. To maintain the welding quality required, 

eight different variables must be predetermined and controlled. (K 3) 


a WELDING is one of the oldest elec- 
trical welding techniques. Its principal advan- 
tages, absence of filler rod and high productivity, 
have long been recognized but only with the aid 
of metallurgical quality control has it become 
established as a reliable and efficient means of 
joining metals. Flash welded rings have replaced 
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forged and cast rings in jet engines with consid- 
erable savings in machining cost and no sacrifice 
in quality. Such alloys as Inconel “X", Timken 
16-25-6, titanium alloys and the stainless steels 
are being used in the manufacture of such rings 


*Chief Metallurgist, Cleveland Welding Div., 
American Machine & Foundry Co., New York. 
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Cold Stretching Not Only Sizes the 
Ring but Also Proof-Stresses the Weld 


Good Weld in Ti-150 A Is Produced by Increas- 
ing Upset Pressure and Decreasing Flash and 


Upset Time. Nitric-hydrofluoric acid etch, 100 X 
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a 


Distance, In 


N 


0.5 1.0 1.5 2.0 


Cross-Section Area, Sq. In 


3.0 


Flash and Upset Travel Distance as a Function of the 
Cross-Section Area. Values apply only where ratio of 
maximum to minimum dimension does not exceed 1.5 


In the process a flash-butt weld is made by 
passing enough current between two pieces in 
very light contact with each other to cause melt- 
ing of the surfaces. When the two surfaces are 
hot the parts are forced together with sufficient 
pressure to squeeze out most of the molten metal, 
containing any slag or oxide that may have 
formed, and to forge weld the plastic surfaces 
below. After the flash is chipped or machined off, 
there is no external indication of the weld. 

The Cleveland Welding Co. started welding 
circular products in 1911 and has progressed 
from iron tire rims for horseless carriages to the 


Unsatisfactory Flash Weld in Ti-150 A 
Has “Cast” Structure With no Ductil- 
ity. Nitric-hydrofluoric etch, 100 
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The Small Flash of the Upper Sample Indicates 
That Current, Upset Travel and Pressure Are Too 
Low for Satisfactory Welding. The flash of the 


lower sample indicates good welding practice 


transition occurred effortlessly when a forge shop 


complex alloy rings used in jet engines 


asked us to weld some rings of a special material, 
After two years of increasing demand for this 
product, we were offered a contract to make 
rings for the ]-65, axial-flow, turbojet engine. We 
the 
had been making were then in use in jet aircraft. 


hesitated until we learned that rings we 

The older rings were forging blanks which re- 
quired considerable hot work after welding, but 
the present rings are made from rolled or ex 
truded shapes and the only work performed be 
tween welding and finishing is a sizing stretch 
(cold). The amount of machining necessary is 
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Flash Travel 
Upset Travel 
rs) 
| 


In addition, flash welded rings can be held t 


closer out-of-round and out-of-flat tolerances fue 


forgings or castings, which also contributes to 


the reduction in machining costs. Qui ality is con 


trolled by rigid inspection of the raw material 
and by strict maintenance of the specific welding 
schedules established for each alloy in cach size 


and shape used. 


There are eight variables for each welding 
schedule. Three of these, the initial die opening 
and the distances the parts move during flashing 
and upsetting, are governed by the cross section 
of the piece and are selected from a series of 
charts based on previous experience. The other 
five, voltage, upsetting pressure, flashing time, up- 


Nondestructive 


reduced appreciably by using rolled or extruded 
sections of approximately the same shape and 
slightly larger than the final contour — 


setting time and clamp-holding time, must be 
determined for each new job. An ose illograph 
is used to record current and flash and upset 
cycles while the schedules are being established. 

The appearance of the flash, once the only 
nondestructive method of checking the weld, is 
still one of the best indicators of weld quality. 
The flash from a good weld is crack-free and 
comparatively steep and narrow. When both the 
appearance of the flash and the oscillograph 
record indicate satisfactory welding conditions 
six test welds are made from straight bars of the 
same cross section as the rings. One is used for 
metallographic inspection and the rest are cut 
into tensile specimens. If the strength of the 
weld is more than 95% of the strength of the 
base metal and the ductility is satisfactory, the 
welding schedule is used to prepare two pre 


Case Depth Measurements 


By ROBERT H. MceCREERY* 


Depth of case is controlled in production by measuring 


the Rockwell hardness of the surface and comparing it to 


—_ control of case hardening is not 
possible in most production heat treating depart- 
ments because the only accurate means of meas- 
uring case depth destroys the test piece. The 
usual procedure is to se slect samples from each 
batch, or periodically from continuous furnaces, 
and measure the depth either visually or by hard- 
ness checks on a cross section through the critical 
areas. Although it is possible to obtain extremely 
accurate measurements on the test sample, these 


* Metallurgist, Warner Gear Div., Borg-Warner 
Corp., Muncie, Ind. 
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predetermined limits specified on a series of control charts. (J 28, S 1S) 


methods will not indicate if another piece in the 
same batch is defective, as, for example, when 


an off-analysis steel is processed. 

Several years ago we developed a simple non- 
destructive control system that allows the fur- 
nace operators to make case depth checks without 
continual laboratory supervision. It requires only 
Rockwell hardness measurements and comparison 
of the values obtained with a control curve estab- 
lished for the steel and heat treatment involved. 
Process control has been very satisfactory; not 
only has it minimized defective parts but it also 
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production rings for testing. These are welded, 
sized, X-rayed and tensile tested. If they are sat- 
isfactory production is authorized. 

Cut-to-length stock is roll-formed and bumped 
in a press to make a flat-top circle with ends in a 
straight line. The weld is made and while still 
hot, the flash is chipped off. With complex cross 
sections the flash is removed with a deburring 
machine. The ring is then annealed, flattened 
and expanded cold. All jet engine rings are 
stretched a minimum of 1% of the circumference; 
small rings may be stretched as much as 3%. This 
stretching not only makes the rings round and 
true but also gives the weld a proof stress. Rings 
made from Timken 16-25-6 require a stretch of 
7 to 10% to meet the strength requirements usu 
ally obtained by hot-cold working. 

When we made the first rings of titanium alloy 
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Increase in Surface Hardness as a Function of Case 
Depth for Two Steels Carbo-Nitrided at 1550° F 


has served as a trouble-shooting guide to the 
operator to signal when some variable is out of 
control, The procedure is based on the fact that 
the Rockwell 


depth of the major load indentation less the minor 


hardness number measures the 
load indentation and is affected by both surface 
hardness and the hardness of the area immedi 
ately below that surface. For example, if the 
indentation is 0.003 in. deep, the reading has been 
affected by at least 0.030 in. of the material innme 
diately below the indentation. Thus an increase 
in case depth increases the values obtained in 
surface hardness measurements. If a microscopic 
measurement of various case depths is correlated 
with the appropriate tockwell seale reading. a 


curve of case depth as a function of hardness 
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Ti-150 A, we used about 50 test bars before we 
produced a satisfactory weld. The first welds 
were weak and brittle (tensile strength about 
65,000 psi. and no ductility) and micrographs of 
the weld showed cast grain structure in a band 
about 0.05 in, wide. By increasing the upsetting 
pressure to about three times that used with 
stainless steel and reducing both flashing and 
upset time, this structure was eliminated and 
satisfactory welds were produced. 

Cast structure is referred to in many specifica 
tions but so far I have seen it only in titanium, 


dark 


wide when etched but its 


Stainless steel welds sometimes show a“ 
line about 0.005 in 
structure does not appear “cast” even at 1000 » 
Tensile tests of such welds indicate the same 
strength and ductility as the base metal, and in 


service this structure is entirely satisfactory. @ 


can be plotted for each steel, section quench and 
process. Most production case hardened parts 
involve only a few steels or processes and once 
the curves have been established they provide a 
reasonably accurate means of checking all pro 
duction parts. Some typical curves are shown in 
the chart. 

The indentation-affected zone varies with the 
Rockwell scale used. With heavier loads the pen 
etration and indentation-affected zone are deeper 
The regions of accurate testing will thus vary 
with the Rockwell scale used. We have found 
that the “15 N” scale is most appropriate for case 
depths of 0.001 to 0.005 in., the “A” 
depths of 0.005 to 0.010 in. and the “ 
depths of 0.010 to 0.020 in 


Some of the variables that influence the hard 


ale for 


ale for 


ness readings are the hardenabilitv of the steel 
section size, the hardening medium and quench 
ing speed, which may differ between furnaces 
It may be necessary to set up separate control 
charts for each combination of these variables. 
Occasionally hardness readings will be outside 
the specified limits yet tne case depth is found 
to be correct. When this happens the furnace 
operator checks the hardness tester, the quene hi 
ing conditions, the furnace atmosphere and the 
composition of the steel and can usually locate 
and correct the difficulty before very much mate 


rial is improperly processed 
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Things the World Should Know’ 


| CHOOSE tonight to speak of the dangers intrinsic 

to man’s possession of nuclear power. I would 
prefer the most pleasant topic now called “Atoms 
for Peace’. But the essential condition for the 
peaceful use of the atom is —- peace. And peace has 
not yet been achieved. All along the lengthy and 
tortuous path to peace, nations will constantly meet 
the temptation to war. 

- The United States has done one important thing 
to deter our enemies from yielding to this tempta- 
tion. We have 
weapons. 

However, our quest for security had led us to a 
strange land. We are no longer secure about the one 
thing that always in the past was secure — that 
there would be a mankind living here on earth 
until man’s temporal history would be terminated 
by an act of Almighty God. Man now has the power 
to put an end to his own history. 

The new danger lies in the fact that we do not 
understand the danger inherent in the release of 
nuclear energy. And when I say “we” I mean “we, 
the people’. An essential insurance against the 
dangers inherent in nuclear weapons is an Amer- 
ica-wide public and a world-wide public that fully 
realizes the cosmic dimensions of this danger. 

Before the thermonuclear tests at our Pacific 
Proving Ground in 1954 took place, a policy of 
almost utter silence had been established. However, 
27 Japanese fishermen announced to the world the 
first fateful news about the lurking catastrophe that 
may possibly lie in wait for all of us. In this 
instance, the official policy of secrecy proved inept. 
When the secret came out, through the wrong 
channels, the shock to world opinion rivaled, in its 
own way, the blast of the H-bomb itself. 

This thermonuclear explosion shattered all pre- 
vious concepts of that central element of warfare 
which is called “power”. It crosses the threshold 
into a separate category of power by the sheer 
force and reach of its blast. It also releases danger- 
ous radioactive atmospheric contamination so seri- 
ous that it could be catastrophic. A sufficiently 
large number of such explosions would render the 
earth uninhabitable to man. This is plain fact. 

One of the products is radioactive strontium 
which continues to reach the earth for years, and 


built up an arsenal of atomic 


thence passes into food and is absorbed into the 


*Verbatim excerpts from address by Thomas EF. Murray, 
member of US. Atomic Energy Commission, before Ford 
ham Law School, New York City. Commissioner Murray 
was speaking as a private citizen, since the U.S. Atomic 
Energy Commission “by formal action rejected his motion 
to invite forcign observers to witness tests of nuclear 
weapons” 


bone structure. There is a limit that can be ab 
sorbed without harmful effects. The problem has 
been to fix the limit. A year ago the public was in 

formed that the radiostrontium now in the soil 
would have to increase 1,000,000 times before in 
creased frequency of bone tumors could be recog 

nized. Recent statements have revised that figure 
drastically and significantly downward from 1,000 

000 to 10,000. In any event, there is a limit. Con 
sequently, there is a limit to the number of large 
thermonuclear explosions that the human race can 
withstand without harmful bodily effects. This i 

a crucial point to remember when there is talk of 
an all-out nuclear war. 

In view of the new dimension of destructiveness 
that large thermonuclear bombs create, in view of 
the fact that their effects persist for years after 
their use against an enemy, what are the limits to 
their use in a large-scale war? On whom should we 
depend for such decisions? Are not we, the people, 
involved right up to the hilt of our common safety? 
Indeed we are. 

Public 
we revise our past policies of secrecy. What I pro 
pose, therefore, is a “Meeting at the Summit” 
this time at the “Atomic Summit”-—in order to ex- 
plain to the world American power, which is the 
power of the free world. 

I propose that we convene this meeting at our 
Pacific Proving Ground at the island of Eniwetok, 
and there detonate a large thermonuclear weapon 
before an audience representative of all the peoples 
of the world. 

The group present ought to include men who pat 
ticipate in the making of public policy in all na- 
tions. They would, I should hope, later meet to talk 
together about war and peace, and about one essen 
tial condition of both; that is, the control of nu 
clear energy. They would come away from this ex 
perience utterly convinced, as I was, that humanity 
in which certain old ideas 
about peace and war have become obsolete, useless 
and even dangerous. 

In addition, at the meeting there would also be 
the press, who would be prepared to give the peoples 
of the world a fresh vision of the new kind of power 
that frail man now wields. 

The purpose would not be to strike terror into the 
hearts of men, but to implant understanding in their 
minds. The purpose would be to arouse all the 


understanding cannot be created unless 


has entered a new age, 


forces of the human imagination, reason and will 
They are mightier than the physical forces of the 
atom. They are the spiritual forces upon whose 
vigor we set our hopes for a just and durable peace 
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orrosion Resistance and 


echanical Properties 
Cr-Ni-Mn Stainless Steels 


By R 


\. LULA and W. G. RENSHAW* 


The corrosion resistance and mechanical properties of the 
new A.LS.1. Types 201 and 202 are excellent for many 
structural applications in corrosive environments. A modified alloy 
with more chromium and nickel may be necessary to resist 

the more severe applications in the chemical industry. (SS) 


PAST attempts have been 


made to produce commercial chromium-manga 
nese austenitic steels, especially during nickel 
shortages, but none of these compositions has 
outlived these emergencies to become accepted 
as a standard grade. The main factor which 
heretofore has prevented the large-scale com- 
mercial development of an austenitic chromium- 
steel is that 
limited to 15% in order to hot roll large ingots 


manganese chromium must be 


successfully. With higher chromium contents 
delta ferrite is present at hot rolling tempera- 
tures and causes difficulty. 

With only 15% chromium and without the 
influence of nickel, the 
properties of such alloys are suitable only for 


beneficial corrosion 
mild conditions. For more corrosive conditions 
it is necessary to raise the chromium content 
to improve the corrosion resistance. There are 
two methods by which this may be done — use 
a high nitrogen content, or add some nickel. 
Nitrogen is strongly austenitizing and the 
amount of nitrogen which can be taken into 
solution is high since both chromium and man- 
With steels un- 
(0.30 to 0.70%) the 
chromium content can be raised to 17% with 


ganese increase the solubility 


usually high in nitrogen 
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out nickel additions and a completely austenitic 
maintained up to 2300" F. The 
strength of these steels is higher than that of 


structure is 


the conventional chromium-nickel grades and 
the high temperature prope rties look promising 
Due to the absence of nickel, the corrosion prop 
erties are inferior to the chromium-nickel steels 
These high-nitrogen, chromium-manganese steels 
might eventually develop as a group in their 
own right for structural and high-temperature 
applications but their corrosion and mechanical 
properties preclude placement of these steels in 
the same category with chromium-nickel grades 

Raising the chromium content by use of nickel 
Both the 


corrosion and the mechanical properties of these 


additions has given far better results 


steels are very similar to those of the chromium 
nickel grades. The increased nickel content not 
only makes a direct contribution to the corrosion 
resistance but also permits a higher chromium 
content while simultaneously allowing a reduc- 
tion of the manganese to less than 10%. All these 
enhance the corrosion resistance 

The chromium-nickel-manganese grades not 


Stainless 


Ladlum 
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Composition of Chromium-Nickel-Manganese Stainless Steels 


Ni N 


A.LS.L. Type | Designation Cc Mn 


201 17-4-6 0.15 max . 7.50 18.0 | 3.50-5.50 | 0.25 max 
202 18-5-8 0.15 max ] 10.00 19.0 | 4.00—6.00 
204 0.10 max ; 10.00 19.0 4.00—6.00 | 0.25 max 

204 L 0.06 max. | 7.5 10.00 19.0 | 4.00 -6.00 | 0.25 max 

20--B* 0.10 max 9.00 21.0 | 5.00 


0.25 max 


700 | 0.20--0.35 


* Experimental 


220 Vig. 1 — Effect of Cold Working on the Mechan 
ical Properties of Cr-Ni and Cr-Ni-Mn Steels 


200 


only fill a vital place with the present shortage 
180 Z of nickel, but also promise to grow in importance 
in the future since the rate of increase in nickel 
production is exceeded by the rate of increase in 
the production of nickel-bearing alloys 
The development of such steels is by no means 
new. The Allegheny Ludlum Steel Corp. has 
made them for more than 20 years. Renewed 
interest in the past several years, however, has 
led to a comprehensive evaluation of these steels 
and the designation of two new A.LS.L. grades, 
Types 201 and 202. There are also two lower 
carbon compositions which are arbitrarily desig- 
nated as 204 and 204 L, following the procedure 
for the 300 series, even though the lower carbon 
alloys are not yet standard A.LS.I. grades. 
Another experimental grade with higher chro- 
mium content has been designated 20-6-S. The 


corrosion and mechanical properties of these 


Elongation in 2 In 


—— Tensile Strength 
Yield Strength, 


chromium-nickel-manganese steels are very 
Cold Reduction, % 
Fig. 3 — Effect of Chromium Content 
Fig. 2-— Magnetic Permeability on Corrosion Rate in 65% Nitric Acid 
of Cold Worked Stainless Steel 
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Corrosion Rate, 0.001 In. per Month 


202-302 
10 20 30 40 50 60 16 17 18 
Cold Reduction, % Chromium, % 


METAL PROGRESS 


| 
201 
2 
oO 
20 
| | | 
ce 301 7 
15 Cr 
| 5.0 14 Mn 
6 ° 
Cer 
12.5 14 Mo 
10.0 N, 
7.5. | 
201 
Bk 5.0 201 2 - 202 
| 
| | 
0 i9 20 21 
74 
a2 


Corrosion Rate, 0.001 In. per Month 
w 


0 1 2 3 4 5 6 7 8 
Nickel, % 


Fig. 4— Effect of Nickel Content on Corro 
sion of 17-10 Cr-Mn Steels in 65% Nitric Acid 


similar to those of the standard chromium-nickel 
grades but in addition they have some properties 
that make them more desirable for many com- 
mercial applications. Their compositions are 
shown in the table on the opposite page. 

In Type 201, which has the lowest chromium 
content, 3.50 to 5.50% nickel is sufficient to insure 
an austenitic structure at hot rolling tempera- 
tures. With the increased chromium content in 
Types 202, 204 and 204 1, the nickel level must 
be raised to 4.00 to 6.00%. As chromium is in- 
creased (Type 20-68) a further increase in 
nickel content to 5.00 to 7.00% is necessary. 
It should be pointed out, however, that in all 
these alloys, the austenitizing influence of the 
nickel and manganese is not adequate and must 
be supplemented by nitrogen additions. 

Type 201 


manganese and 


which has the lowest chromium 
nickel high 


mechanical strength when cold worked, The 


content, attains 


strength is caused by both the decomposition of 
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austenite to martensite due to cold work and 


the strain hardening of the undecomposed 


austenite, In this respect, Type 201 is similar to 
Type 501 in’ the chromium-nickel steels and 
can be used primarily for structural applic ations. 
The other chromium-nickel-manganese alloys are 
more stable and have a lower rate of hardening 
by cold work 

The tensile properties of the stainless steels 
in the annealed and in the cold rolled state, 
shown in Fig. 1, are an indication of their per 
formance characteristics in structural members 
and also reflect’ their general suitability for 
fabrication. Types 204, 204 1, and 20-6-8 are not 
shown since the mechanical properties are very 
similar to those of Type 202. Type 201, like Type 
301, owes its high tensile strength and increased 
rate of work hardening to the partial transtor 
mation of austenite to martensite as indicated 
by the increase in magnetic permeability shown 
in Fig. 2. Type 202 is more stable and behaves 
like the chromium-nickel grade, Type 302. The 
elongation of Types 201 and 202 is about the 
same as that of Types 301 and 302, respectively. 

Other mechanical properties, such as impact 
strength at room and low temperatures, and 
the fatigue strength of these chromium-nickel 
manganese steels, have been found to be equiva 
lent to these properties in the Cr-Ni grades, 

The forming characteristics of chromium 
nickel-manganese steels are similar to those of 
the chromium-nickel grades. There is sufficient 
fabricating experience to show that generally the 
forming, bending and deep drawing properties 
are the same and that the change from chro 
mium-nickel to chromium-nickel-manganese 
steels can usually be made without any alter 
ation of tooling or forming practices 


steels can 


The chrominum-nickel- manganese 
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be welded by all the conventional methods ap- 
plied to the chromium-nickel steels and the weld 
properties are excellent when shielded-are 
methods, arc welding with coated electrodes or 
spot welding are used. Filler wire or electrodes 
have been developed to produce welds of the 
same composition as the base metal. Conven- 
tional Cr-Ni electrodes can also be used. 


Corrosion Properties 


Of the individual elements, chromium and 
nickel are the most effective for improving 
corrosion steel. The 


straight chromium-manganese austenitic steels, 


resistance of stainless 
because of the limitation on chromium content 
and the absence of nickel, do not resist corrosion 
as well as chromium-nickel steels. The advan- 
tages of chromium-nickel-manganese steels are 
shown in Fig. 3, which compares corrosion rates 
in boiling 65% nitric acid with typical values for 
nickel-free chromium-manganese and also chro- 
mium-nickel steels. The chromium-nickel-man- 
ganese steels are similar to the chromium-nickel 
steels, while alloys with less than 17% chromium 
show three to six times greater attack. The pro- 
nounced difference may be due in part to the 
difference in nickel content and not to variation 
in chromium content alone, as indicated in Fig. 
4. Nitric acid attack decreases sharply as nickel 
is increased from 2 to 4% in 17% chromium-nickel- 
manganese steel. Some additional slight improve- 
ment is realized by raising nickel to 6%, where 
rates begin to approach those of chromium- 
nickel steels. 

Manganese has relatively little influence on 


Vig. 7 


17% Cr, 14% Mn, 0.45% N 


Type 204 


behavior of chromium-nickel-manganese steels 
in boiling 65% nitric acid, as shown in Fig. 5. 
This is not necessarily true in certain other 
corrosive media. Where best corrosion resistance 
is needed, chromium can be increased to 20%. 
The advantage of 54% nickel over 4% nickel in 
this chromium range is shown in Fig. 6. 
These nitric acid data explain the obvious 
need for nickel and high chromium to produce 
best corrosion resistance. If both are increased 
sufficiently, the Cr-Ni-Mn steels can be used 
in the more severe chemical industry applica- 
tions with a net saving of nickel. With inter- 
mediate corrosive mediums such as 
sulphurous or phosphoric acid the new 
steels behave like the older 18-8 alloys. 


acetic, 


A.LS.1. 


Fig. 6 — Effect of Chromium Con 
tent on Corrosion in 65% Nitric Acid 
of Two Heats of Cr-Ni-Mn Steel 
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Pitting of Panels Exposed to Salt Spray Corrosion Test 
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up to 0.030% C, as indicated by the rapid 
increase in corrosion rates above this point, 
202 and 204 resist sensitization with up 
to 0.065% C. This points to an important 


advantage of these steels, further demonstrat- 
ed by the results of copper sulphate tests on 
material heated up to 100 hr, at 1200°F., 
as shown in Fig. 9. With short sensitizing 
times, the advantage of chromium-nickel- 


manganese steels is evident. After long heat- 
ing for 24 hr. or 100 hr., they behave the 
same as chromium-nickel steels. 


> 


~ 


In resume, the corrosion resistance of chro- 
mium-nickel-manganese steels is superior to 
that of chromium-manganese steels with little 
or no nickel. Types 201 and 202 possess 


Corrosion Rate, 0.001 In. per Month 


adequate corrosion resistance in atmospheric 
environments or in many corrosive mediums 


where Types 301 and 302 are now used. When 
severe conditions must be met, such as in 
a chemical industry applications where Type 
304 is now employed, the experimental steel 
Carbon, % has better resistance to localized attack than 
Type 201, 202 or nickel-free chromium-man- 
Fig. 8 — Effect of Carbon Content on ganese steels. 
Corrosion Rates in 65% Nitric Acid 


After Sensitizing 2 Hr. at 1200° F. With short-time sensitizing, the chromium- 


nickel-manganese steels are less susceptible 
to intergranular corrosion than Type 304 of 

Localized corrosive conditions, which are typified equal carbon content, and a 204L type cor 
by chloride solutions, present a somewhat different responding to Type 304L chromium-nickel 
situation. Where manganese exerts relatively little steel would not require a maximum carbon 
influence on corrosion resistance to nitric acid and content as low as 0.03%, ts) 
intermediate corrosive conditions, it can seriously 


impair pitting resistance. Nickel, on the other Fig. 9 — Comparison of Types 202 and 


hand, is very beneficial and 5% to 6% Ni appears 204 With Type 304 in Copper Sul- 
to impart resistance to salt spray nearly equal to phate Test After Sensitizing at 1200° PF 
that of chromium-nickel steels, as shown in Fig. 


- 0.09 
7. All austenitic chromium-nickel-manganese or 


chromium-manganese steels, such as 18-8, are 0.08 
subject to stress-corrosion cracking, as indicated mere 
by boiling magnesium chloride tests. 0.07 1 a Type 304 


Where severe corrosion conditions are in- No Failure 


0.06 
volved, the problem of intergranular corrosion 
after welding or stress-relieving can be critical. 0.05 
Like chromium-nickel steels, the chromium- 

nickel-manganese steels can be made immune 0.04 


to intergranular attack by lowering carbon con- 


tent. The maximum carbon content for this 1 
purpose in chromium-nickel-manganese steels is 0.02 j P 
higher than that in chromium-nickel steels. 
Figure 8 shows a comparison of these two steels 0.01 ‘ ‘ 
with varving carbon contents in boiling nitric 
acid after sensitizing 2 hr. at 1200°F. While 1 2 24 100 


304 is immune to intergranular attack only Sensitizing Time, Hr 
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Hydrogen Contamination 
Titanium Minimized 


Modified Descaling Bath 


By H. L. ALEXANDER, 
H. FARRELL and 
Q. D. WHEATLEY* 


Saturation of sodium hydride baths with titanium dioxide 
minimizes hydrogen pick-up during descaling of titanium. 
The coarser grades of titanium dioxide should be used 
and must be added slowly to avoid excessive 


foaming and gas evolution. (L 12, Ti) 


contamination of titanium and 
its alloys has been a major problem for producers 


and fabricators because high hydrogen concen- 
tration can cause low ductility and brittle failure 
of titanium components, One important source 
of hydrogen is the sodium hydride descaling bath 
where appreciable amounts are absorbed when 
the metal is immersed for a longer period than 
is required to remove the scale. 

Barth and Feild found that time in the hydride 


*Electrochemicals Dept., E. 1. du Pont de Ne 
mours & Co., Inc., Niagara Falls, N. ¥ 
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bath was the most important factor in determin- 
ing the amount of hydrogen absorbed, although 
both composition and temperature of the bath 
had some influence. Their investigation, reported 
in August 1955 issue of Metal Progress, indicated 
that the only way to minimize contamination 
was to get the titanium out of the bath as soon 
as scale was removed, In the same issue, a brief 
note was included that outlined our preliminary 
findings in a concurrent investigation which 
indicated that titanium dioxide additions to the 
bath might solve the problem. Since then we 


METAL PROGRESS 


: 
‘ 
‘ 
| 


Table | — Hydrogen Absorption and Metal Loss by Titanium 


in the Sodium Hydride Bath at 740° F. 


Samples ot commercial-purity titanium 
sheet, 0.021 in. thick, were treated in a 


IMMERSION Weicur Loss 


HyDROGEN 


141 ppm 


SAMPLE NaH 
Time Ma. rer So.Cm Pick-U p*® 
l 1.8% 5 min 1.50 
2 | 1.8 10 3.71 211 
3 1.7 20 7.48 629 
4 | 17 40 13.1 | 1339 


conventional hydride bath that had been 
modified by the addition of titanium 
dioxide. Several levels of titanium di- 
oxide concentration, hydride concentra- 
tion, temperature and immersion time 


were studied. Each sample was water 


* Base level hydrogen is 130 parts per million. 


have studied the modified bath intensively and 
our investigations indicate that titanium dioxide 
additions do reduce hydrogen pick-up and metal 
loss without having an adverse effect on the effi- 
ciency of descaling. 

Examination of the possible equilibria pre- 
sumed to exist among the components of the 
hydride bath and titanium, and thermodynamic 
calculations based on these, do not suggest an 
obvious modification of the bath that would 
inhibit hydrogen pick-up. Experience with the 
commercial hydride baths has shown, however, 
that old units are generally less corrosive to 
titanium than new ones and there is a strong 


correlation between corrosion rate and hydrogen 
pick-up as shown in Table I. Hence experiments 
to establish the significance of the concentration 
of titanium compounds in the bath were made. 


Table 11 — Hydrogen Absorption and Metal Loss by Titanium in the 
Modified Hydride Bath 


quenched and given a short brightening 

pickle in mixed nitric-hydrofluoric acids 

prior to analysis for hydrogen content. 

Blanks to establish original hydrogen content 

were taken from areas of the sheet immediately 

adjacent to each test piece. Hydrogen analyses 

were performed by the equilibrium-pressure 
method, 

Metal attack and hydrogen pick-up data from 

1 the 

metal losses and hydrogen pick-ups for 20-min. 


these tests are given in Table IL. In Fig 
exposures are plotted as a function of the 
titanium dioxide concentration in the bath. The 
effect of immersion time on hydrogen absorp 
tion in the standard and modified baths is shown 
in Fig, 2. 

It is apparent that addition of titanium dioxide 
to the hydride bath markedly decreases hydrogen 
absorption and metal loss. If sufficient titanium 
dioxide is present, hydrogen absorption is virtu 
other 


ally independent of — the experimental 


IMMERSION 


20 min. 


Batu COMPOSITION 
riO.* NaH! Na.co, Time 
0.08°% | 1.7% 2% 
0.16 2.0 15 20 
0.16 2.0 15 20 
0.20 1.7 15 20 
0.20 1.7 15 20 
0.30 1.7 15 20 
0.33 1.0 15 20 
0.43 fas 15 20 
0.43 1.7 15 20 
0.43 10 15 20 
0.43 10 15 20 
0.48 1.7 2 
O48 1.7 2 10 
0.48 2 20 
0.48 1.7 2 40 
0.51 1.8 15 20 
0.51 1.8 15 20 
1.00 0.9 2 40 
2 HW) 


HypROGEN 
Pick-Upt 


Weicut Loss) 
(Ma. per So.Cm 


Demper- Picktt 


ATURE Time 


740° I | min 9.73 205 ppm 
740 4.24 | 221 
740 | 5.24 | 228 
740 1.10 
740 l 1.10 26 
700 0.40 22 
700 O62 18 
740 2 0.71 17 
740 | O45 

740 l 0.66 12 
740 | O66 

740 
740 1.17 9 
740 A 1.49 19 
740 1.40 23 
740 2 1.00 17 
740 | 0.63 18 
BO2 A 1.97 15 


797 


1.56 2b 


*Amount added to bath 
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The bath is saturated when the melt contains the equivalent of 
about 0.30 to 0.35% dissolved TiO 


t Base level hydrogen is 130 parts per million 


Hydrogen Pickup Pom 


700 
Metal Loss (Read Right) 


E 
a 
400 2 
= 


Both Saturated 


1 
—-0 
0.2 0.3 04 0.5 
TiO, in Melt, % 


Fig. 1 — Effect of Titanium Dioxide Additions to 
Sodium Hydride Baths on Hydrogen Pick-up and 
Metal Loss by Titanium. Immersion time 20 min.; 
temperature 700 to 750° F.; Nall 1.0 to 2.0% 


variables, Since the effect of titanium dioxide was 
not known at the time of Barth and Feild’s work, 
they did not attempt to control this variable. For 
this reason no direct comparison can be made be- 
tween our data and theirs. 

Pigment grades of titanium dioxide must not 
be used to convert commercial hydride baths to 
the modified composition, Reaction between the 
molten salt and pigment grade titanium dioxide 
is so vigorous that the bath may boil over. 
Coarser grades of material, such as du Pont's 
“Ti-Pure” VG titanium dioxide, are entirely satis- 
factory provided that certain precautions are 
observed. 

Titanium dioxide exothermally with 
molten caustic to give titanates and water. The 
water formed reacts with hydride to form hydro- 
gen. The addition of titanium dioxide should be 
made cautiously to avoid excessive foaming and 
too rapid hydrogen evolution. The hazard of gas 
explosions can be minimized by placing pilot 
lights near the bath surface to ignite the hydro- 
gen if it is evolved so rapidly that dangerous 


reacts 


80 


concentrations could build up. At the same time 
the rate of addition should be kept low enough 
to control foaming. A bath temperature of 725 
to 750° F. is recommended. If a floating charcoal 
cover is present, it should be removed before 
additions of titanium dioxide are made. This will 
prevent formation of a stable foam. 

Optimum performance is obtained when the 
bath is saturated with the alkali metal titanates 
formed when titanium dioxide reacts with the 
melt. This point is reached when the melt con- 
tains the equivalent of about 0.30 to 0.35% TiOs. 
The bath be maintained 
simply by adding, on a regular schedule, enough 
titanium dioxide to keep the bath saturated. 
The amount of titanium dioxide to be added is 
calculated from the amounts of caustic added 
to replace dragout, and sodium fed to the hydride 


generators. 


can controlled and 


The modified hydride bath is now being used 
commercially to descale a wide variety of stain- 
less and high-alloy steels, titanium and titanium 
alloys. The modified bath removes the scale 
from all these materials just as well as the con- 
ventional hydride bath. 

Hydrogen absorption by titanium alloys de- 
scaled in the modified hydride bath is currently 
being studied. Preliminary reports from one user 
indicate that the modified hydride bath gives 
very little hydrogen pick-up with a variety of 
titanium alloys as well as commercial- 


with 
purity titanium. 


Fig. 2— Hydrogen Absorbed by Titanium in 
the Plain and Modified Sodium Hydride Baths 


Plain Hydride Bath 


Hydrogen Pickup, Ppm 


Modified Hydride Bath, 
0.48% TiO, 


2 25 30 35 40 


Immersion Time 
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Breakage problem solved. Ductile Cast Iron used 
on all 8 presses for backshafts. 5’ long and 6” 
at widest diameter, with 1” air hole in center 
bore, Ductile Iron units need no &-hour replace- 
ment jobs every two months. 


Longer life comes from strength and toughness 
of Ductile Cast Iron. Yet you can readily ma- 
istant Ductile 
Cast Iron used for this heavy-duty crankshaft. 


chine the fine-grained, wear-re 


Output up...costs down jin plant operating eight presses with Ductile Cast 


Still good after stamping 875,000 blanks (left) 
Iron dies, shafts, gears, drums, shoes and the like. State Foundry and into cases (right). This Ductile Cast Iron die, 
Machine Co., Cedar Grove, Wisc., licensed by Inco to produce Ductile Cast oil quenched from 1750°F, and stress-relieved at 
Iron, turns out replacements that far outlast previously used materials. 375° F, develops 55-58 Rockwell C, 


Engineers extend life of press parts... 
up to 18 times with Ductile Cast Iron 


IMPRESSIVE RECORDS come fromeight 3, Where gray iron brake drums labor ... a factor to consider in 


135-ton presses that stamp out 20-mm 

cartridge cases. 

1. Where tool steel dies averaged 

forty to sixty thousand cases... 
875,000 cases are now punched 

out by Ductile Cast lron dies. 


2. Where steel backshafts support- 
ing 23000-pound clutch assemblies 
failed in about two months... 


Ductile Cast Tron hackshafts 
have so far served 10 months. 


ductile iron . 
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lasted six months maximum... 


Ductile Cast Iron replacements 
still operate after 18 montha. 


Other advantages 

As press parts of cast iron and 
steel] wore out or broke, Ductile Cast 
Iron replacements took over. That 
reduced downtime, production costs 
and maintenance, too. 

Despite its high wear resistance, 
Ductile Cast Iron is easy to machine 
This advantage saves both time and 


. the cast iron that can be twisted and bent 


selecting material for almost any ap 
plication 

Now replacing more costly mate 
rials in many fields, Ductile Cast Lron 
behaves better in the 
on the job. Get the full tory of this 
economical iron. It’s several time 
tronger than gray cast iron and up 
to 12 times tougher. Send for a copy 
of “DucTILE IRON, The Cast 
THAT CAN BE BENT!” It’ 
helpful data 


now 


hop as wella 


Iron 
filled with 
Write for your 


copy 


The INTERNATIONAL WICKEL COMPANY. Inc. 
67 Wall Street, New York5, N.Y 


SO-A 


id? ? 


80-B 


4 
4 


‘ 


3 é < 


FEBRUARY 19 


SS DATA SHEET 


2% < = 
e 
d i9 Né 6 
d af 22 2 > 
we 
< cc c9 
CO 6 O00 02 ce > 4 


4 


ME 


Je 


£6 9 9 
>“ a 9 
) 
@ 
, 
a 
a % a « r © 
& 
> 
y ‘ ‘ ‘4 a ‘ 
om ty 
{ 
70 © 
) t © 
4 
I ‘ 
i 
‘ 
@ 
| 
| Ag 4 : o om ‘ 
> 
or 
oh 
om ~ 
wie y 
a 
* 
} ‘ we « > 4 OC 
>!) 
‘ 
of 


Madison Wire Com pany 
anneals stainless steel wire 
WITH AEROHEAT 1200 


Heat Treating Compound 


Here's what was needed: a heat- 
treating bath that would give 
trouble-free operation with low 
drag-out at the Madison Wire 
Company in Buffalo, N. Y. Azro- 
HEAT 1200 was the answer. 
Madison's high-quality stain- 


Cyanamid's heat treating compounds include: 


AEROCARB” Carburizing Compound 
AEROCASE® Case Hardening Compounds 
AEROHEAT® Heat Treating Compounds 


Other products for metal processing include: 


AEROMET® Metallurgical Additive 
Metallic Stearates 

Surface Active Agents 

Acids and other Heavy Chemicals 


*Trade-mark 
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less steel wire is put through four 
draws, then annealed in AEROHEAT 
1200 for 20 minutes at 1450° F. 
No carburizing or decarburiz- 
ing of the wire occurs because 
AEROHEAT 1200 contains a built- 
in rectifier assuring neutrality of 


Name__. 


Company. 


© AMERICAN 


the heat-treating bath. 
Low-cost, high-control anneal- 
ing with Arronear 1200 Heat 


Treating Compound may be job- 


right for your operation, too. For 
information or service, mail the 


attached coupon 


LOMPANY 


HEMICALS SECTION 


30 Rockefeller Plaza, New York 20, N. Y. 


Send data sheet on Aznoneat 1200 
[) Have technical representative call 


Position._. 


“Tn Canada: North American Cyanamid Limited, Toronto “ond 4 Montreal 


Heat treating with low drag-out.. 
f 
| 
— - 


Bausch & Lomh salutes... 
Robert M. Slepian 


—Blue Ribbon Award Winner, A.S.M. Metallographic Exhibit 


BLUE RIBBON AWARD WIN- 
NER for best photomicrograph 
series showing transition dur- 
ing processing—Mr. Robert 
M. Slepian, Westinghouse 
Electric Corporation, East 
Pittsburgh, Pennsylvania. 


HIS AWARD-WINNING 
PHOTOMICROGRAPHS, 
MADE WITH A BAUSCH & 
LOMB METALLOGRAPH— 
‘Experimental Precipitation 
Hardening Alloy.'’ (1) Aged 
1 hour; (2) 8 hours; (3) 48 
hours. Magnification, 750X. 


Bausch & Lomb Metallographs help industry 
ms boost output and maintain quality by providing 
oe detailed magnified images—visual or photographic—for routine work 
2% and advanced research. 


The B&L Research Metallograph is one of a complete line of metallographic 
equipments. It provides ready choice of four different views of the same sample—by bright 
field, dark field, polarized light, or phase contrast—ensuring complete identification. 


Find out how these faster, easier, completely dependable analyses 
can help you save on time and materials. Write for Catalog 
E-240, and for complete expert advisory service. 
No obligation, of course. Bausch & Lomb 
Optical Co., 63802 St. Paul St., Rochester 2, N.Y. 


BAUSCH G LOMB 
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How Statistical Techniques 


Solve Metalworking Problems 


Both time and money can be saved by using statistical techniques 


Part I 


By CHESTER R. SMITH* 


to analyze and minimize the necessary experimental data. 
Two examples of the techniques illustrate 
how the best methods of processing titanium 


PAST 20 years statistical techniques 
have contributed tremendously to greater indus- 
trial production at a higher level of quality than 
was ever thought possible. Statistical quality 
control techniques have been discussed in many 
articles, and numerous textbooks and publica- 
tions discuss thoroughly the theory and appli- 
cation of average and range charts. 

These charts are used to determine scientific- 
ally whether measurements taken on manufac- 
tured parts conform to a natural or normal 
pattern of variation. Limits, based upon past 
data, are calculated and drawn on these charts 
so that measurements taken on future manu 
factured parts can be termed normal or non- 
normal. The non-normal measurements will be 
outside the limits drawn and will indicate 
whether the process average has changed or 
whether the variability has changed — or both. 

From the facts that these charts show about 
a manufacturing process, engineers can take 
steps to improve the quality of parts produced. 
The reason for out-of-control processes can be 
traced to three general sources — Men, Machines, 
or Materials, termed the three M’s. 

With control charts, sampling plans are em 
ployed as a basis of decision. The size of samples 
the average quality level, and all of the other 
factors to be considered in sampling are either 


calculated from past data, preset, or determined 


from the sampling tables. The MIL-STD 105 
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were selected with a minimum of expense. (S 12, Ti) 


sampling tables are perhaps the most well known 


and most widely used of the many available. 

The second category of statistical techniques 
~analysis of variance, design of experiments, 
is probably the least 
used in manufacturing plants. However, it is 


correlation and prediction 


quite understandable, since these techniques 
are not as easily understood as the charts and 
require calculations of mathematical formulas. 
The benefits from these techniques, however 
can be more rewarding in dollars saved than the 
chart techniques. 

Just as variability or variations of measure 
ments are the basis of chart techniques, so are 
they the basis of analysis of variance and design 
of experiments. In the chart techniques, changes 
from the constant-cause system are not desirable 
When 


the process is out of control, it is necessary to 


since an out-of-control situation exists 


investigate, locate and remove the cause of the 
excess variability, or the cause of change in 
the process average. However, in a designed 
experiment, some factor is purposely changed 
in order to ascertain its effect, if any, on the 
constant-cause system. 

In a designed experiment, one or more vari 
ables are purposely changed and the shift in 
average, or shift in variability, is analyzed 
A designed experiment is usually analyzed by 


the analysis-of-variance technique. This tech- 


* Mallory-Sharon Titanium Corp., Niles, Ohio 


SI 


Hi 


nique, however, can be applied to data which 
were taken in the shop and not from a designed 
experiment. Examples of each will be shown. 

Control detect 
changes in the process average or changes in 
the process variability; likewise the analysis-of- 


charts are constructed to 


variance techniques are used for the same pur- 
pose. For example, without too much scrutiny 
or calculation, it is apparent that there is a 
difference in the averages of Set A and Set B 
data, but that the variability in each set is about 
the same. 


SerA SerB Ser ¢ Ser D 
21 46 45 
19 45 46 87 
20 44 4s 56 
22 43 48 
17 47 51 32 


Likewise, it is obvious that the variability in 
Set D is much greater than the variability in 
Set C, But what about the averages? By calcu 
lation the averages are identical but this is not 
easily determined by just a glance. Instead 
the averages have to be calculated. 

calcula 
tions are necessary to determine both the aver 


With more numbers, as in Table | 


age and variability. The averages are a simple 
calculation; but the question arises, how should 
we measure the variability? Mathematicians and 
statisticians have developed the formula sown 
called 
sigma (Greek letter «), the standard deviation. 

The formula may appear quite laborious but 


which gives a measure of variability 


Table I — Determination of Standard Deviation 
Process MEASUREMENTS 
28 56 52 
35 61 48 
39 81 
Standard deviation is equal to the 


square root of the sums of squares of each read 
ing minus the average reading divided by the 
number of readings. In symbols 


x)? 
n 


. each individual reading 


Where 


x « the average of the readings 
n = the number of readings 

2 * the sum 


For these data, sigma is calculated by 


O= 9 


O- 10.8 


§2 


the computations are accomplished on a calcu- 
lator in a matter of minutes. The reason that 
this sigma-variability calculation is used instead 
of the range (largest number minus the smallest ) 
or some other measure is that the standard devia- 
tion, sigma, is not easily influenced in its magni- 
tude by an extreme value. 

The practical value of the analysis-of-variance 
technique can be demonstrated by the following 
example taken from data accumulated by the 
Mallory-Sharon Titanium Corp. 

One method (A) of processing titanium was 
being used and a second method (B) was sug- 
gested. The difference between the two methods 
could produce a difference in hydrogen content 
of the finished material. Before changing to 
method B, which was cheaper, it was desirable 
to know if a significant change in the hydrogen 
content would oceur. A low hydrogen content 
was desirable. 

The research group designed the following 
experiment: 

\ sheet of titanium was selected at random 
and cut into 40 pieces. Each of these 40 pieces 
was then randomly selected to be processed 
either by method A or method B. After process 
ing, the samples were all measured for their 
hydrogen contents, and the results were recorded 
as shown in Table Il. The calculations on these 
data proceeded as follows: 

1. The average of each of the two methods 
was calculated. 

2. The variance of each set of data was then 
calculated. The variance is merely the value 
obtained in the formula for sigma before the 
square root has been taken, and with (n-1) in the 
denominator. When comparisons are made be- 
tween two sets of data, the variance is calculated 
rather than the standard deviation. 

3. The degrees of freedom are determined 
next. The degrees of freedom have been defined 
mathematically, and for this analysis they are 
one less than the number of readings which were 
used to obtain the variance. 

4. From the data, we now form what is termed 
an “F-ratio”. This ratio is calculated by dividing 
the largest variance by the smallest variance. 
In our example this F-ratio would be equal to 
144.80 © 89.60, which equals 1.62. 


5. This F-ratio is used in order to answer the 


(52-44)% (48-44)% (31-44)* 
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Table Il — Hydrogen Content in Titanium After Processing 


For our example, the formula would 


HyprRoGceN From Metuop A 


in parts per million 


8 102 104 109 71 74 85 
105 | 89 98 aH 102 107 


Hyprocen From Meruop B 
in parts per million) 


20 readings 


Sum 1840 ppin Sum 1900 ppm 
Number 20 readings Number 

Average 92.0 ppm Average 95.0 ppm 
Variance 89.60 Variance 144.80 
Degrees of Freedom 19 Degrees of Freedom 


be solved as follows: 


92.0 ppm 95.u pom 
108 [a¢ (89.60 ppm “)+ 20(144.80 ppm 2) 
106 20+20 
-~3 ppm 
3.521 ppm 
0.85 
The minus sign is not significant since 


could have subtracted Xs from X: 
the 


we 


19 and obtained same value, only 


first question about our two samples: Can we 
say that the two samples exhibit the same relative 
amount of variability? As can be seen from the 
value of “F” obtained, sample B is 1.62 times as 
variable as sample A. In order to answer whether 
this amount of relative variability is significant or 
not, we use a table of F-values,* and determine 
a limit of the F-ratio with these particular de- 
grees of freedom. 

We enter the F-table across the top with the 
number of degrees of freedom in the numerator 

variance used in the F-ratio — for our example, 
19. We then come down the left-hand side of 
the table 


variance degrees of freedom 


until we come to the denominator 
our example is 
19. Where this column and row intersect, we read 


two values, as follows: 


F (0.05 level) 2.16 
F (0.01 level) 3.03 
The difference between the 0.05 level and 


the 0.01 level is dependent upon what percent 
age risk we are willing to take that we will Say 
the samples do not exhibit significantly different 
variances when really they are significantly 
different 

At either level, the F-ratio is not significant 
since the calculated than the 
limit of the the table 


Therefore, we say that the two samples do not 


F-ratio is less 


F-ratio obtained from 
exhibit significantly different variances. In terms 
of our two processes, A and B. each produces 
about the same amount of variability in the final 
hydrogen content of titanium sheets 

6. The second question, concerning the aver- 
ages of the two methods, can now be answered 
We 


“t-Value” from the following formula 


in the following manner: calculate a 
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positive. 

This calculated t-value is now com 
pared to a table of t-valuest to ascertain whether 
the 3-ppm. difference in the two averages is sig 
nificant or could have occurred by chance alone 
We enter the t-table across the top at the desired 
risk level we can afford; in our example let's 
assume it is 0.05. We then come down to the left- 
hand column until we reach the number corre 

(We use 
Where the 


intersect we read the t-value 


sponding to the degrees of freedom 
19 + 19 
column and row 
of > 1.645. 

We then compare our calculated t-value of 

0.85 to the table value of * 1.645. Since the 
calculated value does not exceed the limit-value 
in the table that 
A and B do not produce significantly different 
We 


clude that method B is desirable, since the hydro 


38 degrees of freedom.) 


shown we can say methods 


average hydrogen contents can now con 
gen contents obtained from using method B are 
not significantly higher than the hydrogen con 
tents obtained using method A, and method B 
is cheaper 

What was this experiment worth? The entire 
the 


statistical 


cost including material, labor, hydrogen 


analysis, and analysis was approxi 
mately $300. It was done in parts of three days 

If the production process had been changed 
to method B. and data collected, the « xperinn nt 
this 


amount 


alone would probably have cost twice 
amount and would have taken twice the 
of time. If it had been run on production ma 
terial, it could have ruined thousands of dollars 
worth of titanium before enough data were col 
lected to label B detri 


mental 


and analy zed process 


The preceding example dealt with only one 


factor at two different levels. namely. hydrogen 


**“Mathematics of Statistics” Part Hl: by 
Kenny and E. S. Kee ping D. Van Nostrand Co.. In 
New York; Second Edition, 1951, p. 410 to 413 

Kenny and Keeping, p. 416 and 417 
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content from levels A and B of processing. The 
next example deals with two factors at each of 
two levels. 

The data shown in Table IIL were accumu- 
lated by the Mallory-Sharon Titanium Corp. 
inspection group from a pickling operation. They 
were arranged in a table where two different 
pickling times had been used at two different 
temperatures of the pickling bath. Each reading 
was the thickness of metal lost, expressed in 
0.001 in. The problems were: 

1. Is there a significant difference in the 
amount of metal removed using the times in the 
bath of 2 and 5 min.? 

2. Is there a significant difference in the 
amount of metal removed using the temperatures 
of the bath of 90 and 140° F.? 

3. Is there a significant interaction between 
time and temperature which affects the amount 
of metal removed? 

There are four possibilities of variation in the 
readings which were obtained; the difference 
in time; the difference in temperatures; variation 
in the readings for a given temperature and 
given time; and the interaction of time and tem- 
perature, The sum of all these variations gives 
the total variability. 

The degrees of freedom can be determined 
for each of these sources of variability. For the 
total, we have 4 cells with 4 readings in each, 
which equals 16 total readings. Then by our 
former statement about degrees of freedom, 
there are 15 in this example. Next, for the within- 
cells source, we have 4 cells, with 4 readings 
in each; therefore, each cell has 3 degrees of 
freedom, or a total of 4 * 3 equals 12 degrees 
of freedom. The interaction degrees of freedom 
are usually obtained by subtraction; that is, the 
total degrees of freedom minus all of the other 
degrees of freedom. For the between-times varia- 
bility, there are only two different times; there- 
fore, the degrees of freedom are only one. The 
same is true for temperatures. We therefore 
calculate the interaction degrees of freedom as 
the total, 15, minus the within-cells, 12, 
the between-times, 1, 


minus 
minus the between-tem- 
peratures, 1, which leaves 1 for the interaction. 

We now come to the calculations of the varia- 
bilities. A rather convenient short-cut method 
for the calculations has been developed mathe- 
matically. Justification of these equations will 
not be shown, since our purpose is to show a 
technique of analysis of variance. 

To use the formulas for calculations, we make 
the following computations: 
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1. We add up all the readings in each cell. 
These are called T,,’s (read T ij dots). 


2. We add up all the readings for each time, 


regardless of temperatures. These are called 
T,.’s (read T i dot dots). 

3. We add up all the readings for each tem- 
perature, regardless of times. These are called 
T ,’s (read T dot j dots). 

4. We add up all of the readings in the table. 
This is called T (read T dot dot dot ). 

5. We calculate the sum of all the readings 
squared, (Square each reading and then add 
them up. ) 

For use of the formulas, we now define three 
simple quantities: 

m = number of readings in each cell = 4 

| = number of rows in the table (2 temps. ) 

k = number of columns in table (2 times) = 

We can now use the following set of formulas 
and compute from them what are termed the 
“Sums of Squares”. 

1. Total Sum of Squares (abbreviated T.S.S. ) : 


9 
9 


Sum of all readings squared 


minus 


Im 
AG 
158.44 — (49-6) 
4x2xg 
158.44 153.76 
4.6800 


2. For ease of calculation, we now compute 


what is termed a “Subtotal Sum of Squares” 
(abbreviated S.S.S.): 


S.S.S. Sum 
m klm 
11.97 + 10.62 + 12.22 + 14.92 


4 153.76 


Table Ill — Effect of Time and Temperature of 
Pickling on Amount of Metal Removed 


Time 
Temp : 
2 Min.1n Barn | 5 Min. in Batu 
22 2.8 
2.1 
90° 5.3 
2.4 
rij. = 11.9 ij. = 10.6 = 22.5 
3.2 1.2 
29 
140 4.4 
4.4 
rij. = 12.2 lij 14.9 =2 
li 24.1 = 25.5 I 19.6 


158.44 


Sum of the readings squared 
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Table IV—Analysis of Variance 


Interaction: 


Interaction Mean Square 
OF VARIABILITY Freepom  Souares Sovars Within-Cells Mean Square 
Between the times | 0.1225 0.1225 1.0000 
Between the temperatures l 1.3225 1.3225 0.1862 
Interaction of time and 5.37 
temperature 1.0000 .0O00* F (0.05 level) 175 
Within cells 12 2.235 | 0.1862 By 
a F (0.01 level) = 9.33 
Porat 15 +.6800 The calculated F-ratio is significant at 
the 0.05 level, but not at the 0.01 level. 
624.82 As a convenient notation, we will denote in a 
= 153.76 final right-hand column in our Analysis of Vari 
156.2050 — 153.76 ance table that the variabilities significant at the 


2.4450 


3. Within-Cells Sum of Squares (abbreviated 
WSS.): 


S.S.S. 
4.5800 — 2.445 
2.2350 


of 


4. Between-Times (or Columns) 
Squares (abbreviated B.C.S.S.): 
Sum T, ? T. 4 


B.C.S.S. 
Im 
24.17+ 2557 
153.76 
1231.06 
= 153.76 
153. 


5. Between-Temperatures (or Rows) Sum of 
Squares | abbreviated B.R.S.S. ): 


B.R.S.S. = Sum 
km kIm 
22.57 + 27.1 
153.76 
‘xg 
1240.66 
153.76 
155.0825 — 153.76 
1.3225 


6. Interaction Sum of Squares (abbreviated 


I.S.S.): 


L.S.S. S.S.S. B.C.S.S. B.BR.S.S. 
2.4450 — 0.1225 1.3225 
1.0000 
7. We now enter these Sums of Squares in 


the Table of Analysis of Variance (Table IV) 
and include degrees of freedom and the Mean 
Square, obtained by dividing the sums of squares 
by their respective degrees of freedom. Note that 
we do not calculate a mean square for the total 
variability. We now form F-ratios as follows: 
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0.05 level will have one star (*), and those vari- 


abilities significant at 0.01 level will have two 
( ** ). 


stars Therefore, we one-star the F-ratio 


for the interaction. 
2. Between Temperatures: 
Between-Temperatures Mean Square 


Interaction Mean Square 


1.3225 
1.0000 
1.3225 


F (0.05 level) = 161.00 
F (0.01 level) 1,052.00 (not significant ) 
3. Between Times: 
Between-Times Mean Square 
Interaction Mean Square 
0.1225 
1.0000 
0.1225 
F (0.05 level) 
F (0.01 level) 


161.00 
4,052.00 (not significant ) 


The conclusions from the analysis are now 
rather straight-forward 

1. Time in the bath, alone, produces no sig 
nificant effect on the amount of metal removed in 
the pickling bath. 

2. Temperature of the bath, alone, produces 
no significant effect on the amount of metal re- 
moved in the bath. 

3. The interaction of time and temperature 
does produce a significant effect on the amount 
of metal removed 

Reflect, for 


have happened if the two variables of time and 


just a moment, on what would 
temperature had been investigated separately. 
No significant effect on the variability of metal 
removal in the pickling operation would have 
been found; this would have been a very errone 
ous conclusion concerning the behavior of the 
pickling operation. Much confusion could have 


resulted at a later date when it was discovered 
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that the interaction did exist; meanwhile, many 
dollars worth of material could have been lost 
due to an uncontrolled metal removal. 

These two examples have been used to demon- 
strate statistical techniques. It was not the 
intention of this article to exploit the theory of 


analysis, but rather to stimulate an interest in 
the use of analytical techniques. 

In the second article we will discuss a multiple- 
factor design and analysis of a research experi- 
ment in the study of the effects of alloying agents 
in titanium. 


or 


Conversion Coatings 


Cadmium and Zinc 


Conversion coatings are economical and versatile finishes 


By EDWARD F. FOLEY, JR.* 


for cadmium and zinc-plated parts and zinc-base die castings. 

They are formed by chemical reaction between the metal surface 

and a suitable solution. With minor modifications in the processing conditions 
a wide range of surface finishes can be obtained. 


Dicaetin coatings for cadmium and 
zinc became popular during the shortage caused 
by our last series of military conflicts when they 
were used as substitutes for finishes which had 
become unavailable. Today they are no longer 
specified as substitutes but are used to improve 
corrosion resistance, prevent finge rprint stains, 
produce attractively colored surfaces, reduce 
reflectivity and last, but probably most impor- 
tant, to increase the adhesion of organic coatings 
such as paints, lacquers and enamels. Their low 
cost makes them ideal for finishing items which 
must meet close price competition. 

A conversion coating is any inorganic coating 
other than a metal formed by galvanic action. 


*Research Chemist, Enthone, Inc., New Haven, 
Connecticut. 
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No expensive equipment is required, (L 14, Cd, Zn) 


The chromates, phosphates, molybdates and 
sulphides are the most frequently used for cad- 
mium and zine. They are usually produced by 
simply dipping the part in a suitable solution 
for a specified time at a controlled temperature. 
The part is then rinsed and dried. With the phos- 
phates, the solution may sometimes be sprayed 
or brushed on the surface to produce the coating. 
No external electric current is required because 
of the galvanic action, so racking is not neces- 
sary. The work is frequently handled in bulk 
1 baskets or cylinders and should be ir ited 
) prevent bare spots or nonuniform markings 
th adjacent pieces are in contact. 
While production of conversion coatings on a 
clean, active layer of zine or cadmium is simple, 
the process which produces the clean, active 
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surface may be the most expensive part of the 
cycle. When the coating is applied immediately 
after electroplating, no trouble is encountered. 
The preparation is simply a dilute acid dip to 
neutralize the surface followed by a cold water 
rinse. Where the work is heavily soiled it must 
be thoroughly cleaned and activated before going 
into the coating tank. 


Chromate Coatings 


The common conversion coatings are listed in 
the table. The chromates are most widely used 
for zine and cadmium. They may be applied to 
electroplated zinc or cadmium surfaces or to zine 
or zinc-base die castings. Their greatest use is 
on zine-plated or cad- 
steel. The 
finish varies from the very 


mium-plated 


The cycle for producing chromate coatings is: 
1. Preparation of the surface. 

2. Cold water rinse. 

3. Immersion in chromating solution at recom- 
mended concentration, time and temperature, 

4. Cold water rinse. 

5. Cold water rinse. 

6. Air dry. 

For freshly plated zinc or cadmium, the prepa- 
ration consists of a few seconds immersion in a 
2% solution of hydrochloric, sulphuric or nitric 
acid. Nitric acid has the advantage of brighten- 
ing the surface but does, however, remove more 
metal from the surface and is not recommended 
if brightening is not needed, For cadmium sur- 


Characteristics of Conversion Coatings for Cadmium and Zinc 


thin invisible coating 
(sometimes referred to as 


bright dip) through the 


heavier iridescent films to Film varies from 


the bronze and olive drab 
coatings. The various kinds 


bright zine to 


can often be produced 


from the same mixture of mium plate. 
chemical compounds by 
changing the concentration 
of the solution, immersion 
time and the temperature low. 
of operation. Immersion drab. 
times may vary from a few 
seconds to 15 min. 

It is frequently more 
convenient to use a chro- 
mating solution designed 
to produce only a spec ific 
type of coating. While such 
solutions are more limited 
in their use, they simplify 
to some extent the opera- 
tion of the coating bath, 
which can usually be used 
at room temperature. All 
the solutions used contain blackening. 
hexavalent chromium, gen- 
erally as chromic acid, with 
suitable activating agents ps 
and catalysts. The wide 
variety available and their 


adaptability make it rela- 
Dull gray 


tively simple to add chro- 


mate coatings to an exist- 


ing finishing cvcle at 


relatively low cost. 


APPEARANCE 


visible to iridescent. 
Appearance varies from 
bluish 
tinge similar to chro- 


Chromate Coatings 


Color varies from light 
iridescent through vel 


bronze to olive 


The vellow unbleached 
finishes can be dyed 
red, blue and black. 


Very dark gray to dead 
black. Luster (glossy or 
matte) depends on con- 
dition of surface before 


crystalline 


| Use 
Chromate Coatings — Bleached 
in- Major use is to improve appearance, It 


affords light corrosion protection and pre 
vents fingerprint marks. Simulates chro 
mium finish, especially when covered with a 
clear lacquer. 


Unbleached 


Used to improve the adhesion of organic 
coatings and increase corrosion resistance. 
Often specified because of the attractive 
ness of the color, especially the colors 
approaching bronze or brass. Olive drab 
is suitable for military ap jlications. Some- 
times used to eliminate reflectivity or glare. 


Dyed 


Major use is to provide matching or con 
trasting colors. Sometimes used as color 


Chromate Coatings 


code to assist in sorting similar but non 
interchangeable parts. These coatings also 
offer excellent corrosion resistance 


Black Molybdate Coatings 


Major uses are for appearance, to eliminate 
reflectivity or glare, blackening and to in 


crease corrosion resistance 


Black Nickel Sulphide Coatings 


Same as black molyb- 


Same as black molybdate, used where a 
more ductile coating is desired such as 
before a crimping operation 


Phosphate Coatings 


To improve adhesion and corrosion. resist 
ance of organic finishes. Many proprietary 
phosphating 


solutions function also as 


cleaners prior to painting. 
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faces, which are not very active, a solution of 
ammonium nitrate is sometimes used for activa- 
tion but this also removes considerable metal. 

For zine die castings or soiled surfaces it is 
necessary to clean thoroughly before activating 
with the acid dip. A heavily soiled surface might 
require cleaning first with an emulsifiable solvent 
and then an alkaline cleaner. The part should be 
rinsed in cold water prior to the dilute acid dip. 

The bright, invisible coatings afford excellent 
protection against fingerprint stains. These very 
thin films are produced by leaching a heavier 
chromate film in a bath consisting of caustic 
soda, sodium carbonate or a proprietary leaching 
solution. Heavier chromate coatings provide 
much more corrosion protection and require no 
treatment after formation other than thorough 
rinsing and air drying. 

In salt-spray corrosion tests of zinc-plated 
steel, white zine corrosion products appeared on 
untreated panels in less than 8 hr., while the 
time required for ie appearance of white corro- 
sion products was 24 to 100 hr. for thin, clear 
chromate coatings, and 100 to 500 hr. for the 
heavier olive drab coatings. Red rust showed on 
the untreated panels after 150 to 400 hr., on the 
thin coated samples in 250 to 500 hr. and after 
500 to 1500 hr. for the olive drab coated samples. 

All chromate coatings are soft when first 
formed and do not harden until they are dry. 
The coating can be wiped off at this stage and 
parts must be handled carefully. Because of this, 
they cannot be wiped dry or dried by tumbling, 
and are dried either by a blast of cold air or in 
a centrifugal dryer. 

These soft films are absorptive and can be 
dyed in a variety of colors using water soluble 
dyes. The color is applied immediately after 
rinsing by placing the part in a solution of dye 
usually acidified with acetic acid. The work i 
then rinsed in clear water and allowed to “ng 
Some of the color is lost on rinsing and the final 
color will be lighter than when first removed 
from the dye bath. 


Phosphate Coatings 


While chromate coatings on cadmium or zine 
are an excellent base for organic coatings such 
as lacquers and paints, phosphates are more 
often specified for this purpose. Phosphate coat- 
ings improve the adhesion of organic coatings 
and increase the corrosion resistance of the 
coated metal. They are effective both on zine- 
base die castings and on zinc or cadmium-plated 
steel. Zine or cadmium-plated steel which has 
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been phosphated has a much higher resistance 
to corrosion than straight phosphated steel. 
The most widely used phosphating baths con- 
sist of a mixture of various salts of phosphoric 
acid along with an accelerating agent, usually an 
oxidizing agent, and one or more wetting agents. 
The phosphates used are balanced to yield a 
solution of the proper hydrogen ion concen- 
tration (pH), and in some baths phosphoric acid 
may be used in addition to the phosphates. The 
solution dissolves some of the metal from the 
surface causing an increase in the metal ion 
concentration at the surface and a change of 
pH. These reactions cause a precipitation of 


metal phosphate crystals on the surface of the 


piece. The rate of growth of these crystals de- 
termines the quantity and quality of the phos- 
phate coating produced. 

The cycle used for producing phosphate coat. 
ings is as follows: 

1. Preparation of the surface. 

2. Cold water rinse. 

3. Immerse, spray or wipe the phosphating 
solution at the proper concentration, time and 
temperature. 

4. Cold water rinse. 

5. Dip in dilute chromic acid. 

The final dip is used to produce an acid sur- 
face condition to improve adhesion of subsequent 
organic coatings. 

For freshly plated work the only surface prepa- 
ration necessary is a dip in mild phosphoric acid 
solution. If the surface is not freshly plated, it 
must be cleaned and activated before phosphat- 
ing. Strong alkaline cleaning is not recommended 
because it tends to make the phosphate coating 
more granular and less adherent. For this reason 
many of the proprietary phosphating solutions 
are designed to function both as a cleaner and 
a phosphating solution, With this type of solu- 
tion no pretreatment is necessary for lightly 
soiled work. Material which is heavily soiled 
either vapor degreased or cleaned with an 
emulsifiable solvent cleaner before being phos- 
phated, If strong alkaline cleaning is necessary 
it is followed by a neutralization in mild acid, 
frequently phosphoric or oxalic acid. In writing 
specifications for zine or cadmium plating be- 
fore phosphating, remember that some of the 
metal is removed from the surface in the phos- 
phating process so a slightly heavier plate is 
necessary. 

A thin, tightly adherent phosphate is better 
for paint adhesion than a heavy coating. The 
small dense crystals produced are more efficient 
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Zine-Plated Parts Treated With Black Molybdate Conversion Coating 


in retarding lateral corrosion between the metal 
and the organic coating. In addition, less paint 
is required than with the heavier coatings 


Black Coatings 


Black coatings for zinc, other than black dye 
chromate coatings, can be divided into two 
classes; black molybdate coatings and black 


nickel coatings. The molybdate coatings are 


oxides and the nickel coatings are sulphides 


Black molybdate coatings are produced from 
solutions of soluble molybdates, with activators 
complexing agents and buffers added. A great 
variety of simple molybdate solutions will pro- 
duce black coatings on zine. These coatings 
however, are uneven in color, are frequently non- 
gtdhesive and may be spotted with white salts 
which are the result of rapid corrosion of the 
zinc. A blackening bath to be practical must be 
designed to maintain the proper pH, control the 
rate of reaction over the entire surface and pre 
vent the accumulation of free zine ions in the 
solution, Most proprietary solutions for blacken 
ing zinc meet all these requirements. Some 
representative zinc-plated parts are shown above 

Zine or zine-plated work to be blackened in 
molybdate solutions must not be put in an un 
coated metal basket or be allowed to come in 
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contact with an uncoated metal tank. If an 
uncoated steel basket were used, it would be 
cathodic, and blacken in preference to the 
work. It is sometimes necessary to blacken zinc 
die castings with small inserts of some other 
metal such as steel. When the parts are put into 
the solution the steel will blacken first and after 
the steel is covered the zine will blacken. This 
black on steel is less adherent than the black 
on zinc, and such a black on copper or brass 
Better 
would, of course, be obtained if the whole piece 


would be even less adherent results 
were zine plated before blackening. While zine 
coatings as thin as 0.0001 in. have been success- 
fully blackened, it is generally recommended that 
at least 0.0002 in. of zine be applied when the 
surface is to be blackened. Where zinc plate 
which is to be blackened is applied primarily 
for corrosion resistance, at least 0.0001 in. extra 
should be allowed for the loss of metal in the 
blackening bath 


is the same as that used in chromating., 


The preparation for coating 


After blackening, the work must be rinsed 
thoroughly, first in cold water and then in hot 
Parts which are normally hard to rinse 
should be left in the hot 


to leach out any trapped salts. The appearance 


water 


water for 2 to 3 min 


of white salts on the surface of the work after 
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drying is usually a sign of insufficient rinsing. 
If the black coating is to be used as a base for 
lacquer or enamel, the final rinse may be fol- 
lowed by a dip in very dilute acid. Black molyb- 
date coatings should be dried by blowing with 
air or drying in corncob meal or sawdust since 
stains are formed when the hot water is allowed 
to dry on the work. 

The corrosion resistance of blackened zine- 
plated ‘steel is a little better than that of black- 
ened zine die castings because of lower porosity 
of the plated steel. In general, the black molyb- 
date coatings will stand considerable handling 
and if used indoors will be satisfactory. For 
outdoor use some additional protection such as 
oil, wax or lacquer is needed. 

Black nickel coatings consist essentially of 
black nickel sulphide. The solutions used are 
soluble nickel salts with either thiocyanates or 
thiosulphates and a variety of buffers and accele- 
rators, Oxidation of zinc reduces the thiocyanate 
or thiosulphate to thiosulphide ions. When the 
concentration of sulphide ions is sufficiently high, 
black nickel sulphide precipitates on the surface. 

The corrosion resistance of sulphide coatings 
is generally less than that of the oxide coatings. 
Like the molybdate coating the black nickel 
coatings require some additional protection when 
used outdoors. The sulphide coatings are more 
ductile than the molybdates —an important 
factor when the finished part must be crimped 
or bent. As with most other conversion coatings, 
a bright finish is produced on buffed surfaces. 
If a dull surface is desired the zine is either 
etched or abraded with a greaseless compound 
or with a wire wheel and pumice, The cycle used 
for blackening is the same as that used with 
molybdate coatings. 


Preparation for Coating 


The problem of cleaning and activating heavily 
soiled or old zine and cadmium parts varies 
according to the type of soil present and the 
equipment used for cleaning. The greatest diffi- 
culty is encountered in cleaning zinc-base die 
castings. Zine is soluble in both strong acids and 
strong bases and both of these leave a non- 
adherent smut on the surface which interferes 
with the formation of conversion coatings. This 
smut is difficult to remove chemically and it is 
more economical to prevent its formation than 
to remove it. 

The first step should be either cleaning with 
emulsifiable solvent or vapor degreasing to 
remove grease, dirt and buffing compounds. 
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When the part has been buffed this is most 
important since heavily caked buffing compounds 
are difficult to remove with alkaline cleaners. 
The first cleaning reduces the over-all time in 
the alkaline cleaner, thus preventing local etch- 
ing and smut formation in lightly soiled areas 
during the time required to clean the more 
heavily soiled areas. Emulsifiable solvent cleaners 
followed by a spray rinse have the advantage of 
removing solid dirt by mechanical action and 
therefore this type of cleaning is frequently pre- 
ferred to vapor degreasing. 

Alkaline cleaners for zinc-base die castings 
should be chosen to fit the type of equipment 
being used and the soil present on the work. 
Where the work is moved by hand and the clean- 
ing time can be short, stronger cleaners may be 
used, On automatic machines where the time in 
the cleaner must be long, a more dilute cleaner 
must be used. Remember that the more dilute 
cleaners must be changed more frequently. Most 
manufacturers of cleaners will recommend a 
cleaner to fit the cycle and the soil encountered. 

The alkaline cleaner is followed by a cold 
water rinse and a short dip in dilute acid to 
neutralize the surface. Here again a more dilute 
acid must be used for the longer immersion 
time encountered in automatic machines. A 5 to 
10% solution of sulphuric or muriatic acid is used 
for the ordinary cycle, while solutions as dilute 
as 1% may be used for longer cycles. A long etch 
in the acid is undesirable; the work should be 
removed as soon as gassing starts. This cleaning 
cvcle is recommended for zinc-base die castings 
and, where necessary, for electroplated zine and 
cadmium before chromating and before black- 
ening in either the molybdate or black nickel 
coating baths. 

Emulsifiable emulsion cleaners are recom- 
mended before phosphating and they serve the 
same function as described above. Alkaline 
cleaners should be avoided if possible since their 
use affects the rate of growth of the phosphate 
crystal and a very granular coating may be 
formed. The use of phosphate solutions with 
built-in cleaners is highly recommended. If it is 
necessary to use a noncleaning phosphate solu- 
tion or if the soil is so heavy as to require 
alkaline cleaning before phosphating, the same 
cleaners may be used as for chomating. The 
alkaline cleaner should be followed by a cold 
water rinse and a short dip in phosphoric acid to 
neutralize the surface. The use of stronger acids 
makes the production of fine-grained coatings 


more difficult. 8S 
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Russian [ron and Steel Industry 


LONDON, ENGLAND 
\ party of experts from the British iron and 
steel industry, under the leadership of Sir Robert 
Shone 


lron and Steel Board, together with representa- 


executive member of the Government's 


tives from Belgium, France and Sweden, visited 
Russia during the early autumn of 1955 to see 
some of the iron and steel plants there. Sir Robert 
and W. F. Cartwright, assistant managing 
director of the Steel Co. of Wales, Ltd., reviewed 
their findings at a meeting of the Iron and Steel 
Institute in London in November. A more com- 
prehensive report on the expedition will prob- 
ably be published later. 

Sir Robert believes that, at the more modern 
plants, the output per man is very similar to 
comparable plants in Britain. Of the plants 
visited, the two integrated works (Zaporojhe in 
the Ukraine and Rustavi in Georgia) have a 
combined annual output of 2,500,000 tons with 
an employment of 21,500 workers. This figures 
to 115 tons per man-year, and the output per 
man at plants at the top end of the British scale, 
covering about 25% of the output, would be 
broadly comparable to these two Russian plants, 
which are also among their better works. But 
they are still developing and a rapid progress 
will be needed if output per man in the western 
countries is to keep pace. Indeed the view is 
expressed in Russia that they have caught up 
with Western Europe, but they still lag behind 
America, and have their sights set on narrowing 


this gap. Russian steel output will probably reach 
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50,000,000 tons in 1955 and is expected to rise 
to 67,500,000 tons in 1960, 

Financial incentives are employed to attract 
labor into the coal and steel industries, where 
rates are higher than in other industries. They 
are also 20% higher in Eastern Russia than in 
Western Russia for a similar reason. 

The Russian steel industry has an abundance 
Krivoi Rog 
the great iron ore center of the Ukraine, the 
output of 55% ore is a declining proportion of 


of relatively cheap iron ore. At 


the total output; concentration and sintering 
of 36% ore is being developed extensively. This 
ore is mined in open pit, and after treatment 
to give a 60% sinter, is available at about a third 
of the present cost of the comparable ores im- 
ported into Britain, assuming ore prices are 
measured by an exchange rate that equates 
wages in the two countries. So long, too, as the 
Russian worker accepts half the real standard 
of living of the British worker and achieves a 
somewhat comparable level of productivity 
Russian industrial products can be sold more 
cheaply on world markets. 

The Krivoi Rog deposit is 160 miles long 
and about 5 miles wide. The bottom of the 
deposit is hematite and high in iron, and in the 
outcrops, or near them, it is magnetite with 
about 35% iron. At the large new concentration 
plant they were either making, or going to make 
a self-fluxing sinter, bringing in seashells for 
this purpose. 

The undoubtedly great industrial progress in 
Russia seems to stem from four factors — first 
second, its labor 


its favorable raw materials 
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supplies and emphasis on technical and scientific 
education; third, the use of every possible in- 
centive, particularly financial, to higher produc- 
tivity; and fourth, the devotion of a large part 
of the country’s resources to capital development 
rather than to manufacture of goods for the 
consumer, 

W. F. Cartwright, discussing the technical 
progress in the Russian iron and steel works 
visited, said that the visitors saw some of their 
newest and some of their best. 

Of the two blast furnace plants inspected, that 
at Zaporojhe was the most interesting. There 
are five furnaces, all on high top pressure, blow- 
ing at about 27 psi. with about 5 psi. top pres- 
sure. They appear to be thinking of working 
eventually with 100% sinter. All furnaces have 
26-ft. hearths but one makes 1100 tons of iron 
per day and another 1950. 

As in all Russian plants, the furnaces are 
extensively instrumented, the high top pressure 
instrumentation, for example, being most elabo- 
rate, Coke consumption is not as low as might 
be expected from the ore being used, containing 
56 to 58% iron. The coke figure is about 1750 
Ib. per net ton of iron. Blast pressure is high, 
the volume of air delivered exceeding 100,000 
cu. ft. per min, 

There is no doubt that the most interesting 
plant of those seen was the steelworks at 
Zaporojhe, It is on American lines with 200-ton 
fixed furnaces, ten in a row, with two mixers in a 
separate building. The tap-to-tap time is 7 hr., 
45 min. The reasons for these good times are 
fairly clear. The pig iron is excellent, having 
2.7% manganese, 0.7% silicon, 0.18% phosphorus, 
and 0.04% sulphur. They use 70% molten metal, 
drawn exactly when required, there being an 
ample supply. Pig iron production is over 
2,200,000 tons and steel production only about 
2,000,000 tons. A standard serap charge consists 
of 12 buggies, each with four scrap boxes. There 
is always the same amount of scrap bundles 
There is scrap from the motorcar works at Gorki 
and other mill scrap, limestone and lime, so that 
the charging is simple and uniform. 

Furnaces are fired with mixed blast furnace 
and coke oven gas, the air being enriched with 
up to 25% oxygen. In this country that would 
immediately burn down the furnace roof, but 
the Russians use chrome-magnesite roofs, not 
with spring skewbacks and not suspended, but 
with a very pronounced rise. There was a 


tremendous array of instruments, and one fur- 
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nace was being tried out with a double dose of 
them, including a program control. On one 
furnace they were blowing the bath down by 
oxygen through the roof. 

The pitside at Zaporojhe was in good shape, 
and generally speaking the shop was a credit 
to all concerned, A feeling of great urgency 
and alertness was apparent on the part of every- 
body there. 

At Rustavi, the steel shop was not in the 
same class. They had six 125-ton oil-fired fur- 
naces and a mixer. The furnaces were being 
enlarged to 150 tons. It is not clear why the 
furnaces are smaller at Rustavi, just as they 
have smaller blast furnaces there; it would seem 
that Russians build their plants in proportion, 
giving a big plant big furnaces and so on. At 
Rustavi the output appears to average 2800 tons 
per week per furnace. The average at Zaporojhe 
however, is more like 4700, which is quite a 
difference. 

So far as rolling mills are concerned there is 
not much of interest, and the Russians themselves 
are conscious of the fact that there is a lot to 
be done. For example, the 66-in. strip mill at 
Zaporojhe was made by United about 1936. For 
its age and type, it was going extremely well, 
and in the future it will deal with the whole 
output of the ten-furnace shop, plus some 
silicon steels made in a nearby shop and some 
stainless steel made in electric furnaces nearby. 

In the cold mill are turned out silicon steel 
auto-body sheets, stainless and tin plate. Silicon 
steels are annealed in vacuum. Tin plate is not 
rolled thinner than 0.011 in. The head technical 
man of the concern said they reckoned that the 
standard strip mill of the future should be 
planned for an output of 2,800,000 tons a year 
of hot strip, and on the basis of 40% flat products 
they would be building quite a number of strip 
mills in the future. 

The standard of the steel which was seen at 
Zaporojhe and at Rustavi was good. There ap 
peared very little need for any surface dressing 
and the steel quality was of the high standard 
that would be expected from their excellent raw 
materials. To make tube steel, however, is quite 
a difficult matter, and the visitors were interested 
to see two tube plants, where output is mainly 
seamless tube, concentrating on one type. 
Nothing was seen which would be regarded as 
revolutionary in seamless tube plants, but they 
were obviously progressive. 


Tom: Bisnop 
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Molten Baths — Error Corrected 


PHILADELPHIA 
In the November 1955 issue of Metal Progress 
I noticed a serious error in your edited version 
of my article on “Molten Baths and Mechanisms”. 
I refer to the section entitled “Uniformity in 
Temperature’ on p. 106 and 107. The last 
sentence — and the most important one since it 
reads “, . . the 
maximum deviation at 1000°F, of 25 equally 
distributed checking points was 70° F.” It should 
have been 7° F. instead of 70°. That error 
changed the entire meaning of that section. 
To readers who are not familiar with the tem- 
perature distribution characteristics of a salt bath, 

the 70° F. figure may have appeared correct. 

L. B. Rosseau 
Vice-President, Ajax Electric Co. 


sums up the whole paragraph 


Measuring Case Depth- 
a Correction 


In “Correspondence” columns, October 1955 
Metal Progress, is a description from a British 
friend giving his method of measuring case depth. 
L.. E. Webb, chief metallurgist of Clark Equip- 
ment Co., had at about the same time sent in a 
very brief note saying that the S.A.E, Handbook 
contained much information on the same prob- 
lem discussed by several recent correspondents 
The Editor thereupon used two paragraphs to 
summarize the S.A.E. Recommended Practices, 
but at the very last wrote “Rockwell C-30", when 
it should have been “Rockwell C-50", 
printer's mistake, this time, 


It's not a 


Iron-Aluminum Alloys 


Sitver Sprinc, Mp. 

We were very much interested in reading the 
article in the October 1955 issue of Metal 
Progress entitled “Ductile lron-Aluminum Alloys” 
by Eric R. Morgan and Victor F. Zackay of the 
Scientific Laboratory, Ford Motor Co, 

It is gratifying to learn that many of our own 
results are being confirmed by other investi- 
gators. (The principal publications have been 
in U.S. Naval Ordnance Laboratory Reports No. 
2819 of April 1953 and No. 3700 of June 1954 
and in Journal of Applied Physics for March 
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1954.) We have felt from the very beginning 
of our work that the Al-Fe base alloys hold great 
promise for applications in both the magnetic 
materials and alloy fields, 
particularly from the standpoint of being able to 


high-temperature 


use plentiful and nonstrategic alloying elements. 

We have experienced continued improvements 
in the room-temperature ductility and work 
ability of Al-Fe base alloys containing higher 
percentages of Al in combination with additional 
elements. We have found, for instance, that it is 
not only possible to hot work an alloy containing 
18% Al but also to roll it down to relatively thin 
sheet and strip. Also that there is a negligible 
molyb 
denum is added to alloys with high Al contents. 


change in oxidation resistance when 
Our investigations of the magnetic properties 

of the Fe-Al-Mo system may be summarized by 

the following typical values: 

7,000 
Maximum permeability (jan) 130,000 
Coercive force (He at Bm 30) 0.012 Oecersted 
Figure 5 on page 128 of Metal Progress for 

October 1955, showing the stress-rupture prop 

erties of two Fe-Al-Ti alloys, confirms the close 


resemblance between the high-temperature prop 


Initial permeability (20) 


erties of some of the austenitic stainless steels 
and the ferritic Al-Fe base alloys, indicating 
further the potential of these materials in the 
high-temperature alloy field. It would be inter 
esting to know what value for room-temperature 
ductility Messrs. Morgan and Zackay were able 
to get on the alloy containing 14% Al and 3% Ti 
since it has been our experience, along with 
others, that there is some change in ductility with 
the addition of a third element 

Josern F. Nacuman and |. Borne 

Metallurgists, Magnetics Division 
Naval Ordnance Laboratory 


Drannoun, Mic 

We are pleased to note the new interest in 
improving the ductility of iron-aluminum alloys 
It has been our feeling that high-temperature 
alloys of wide applicability must possess suffi 
cient ductility for cold forming. It is natural to 
expect that any ternary addition which leads to 
increased hot strength will also decrease room 
temperature ductility. For this reason the 14-3 
Al-Ti alloy, with less than 5% ductility at room 
temperature, has limited possibilities as an engi 
neering material. Current work indicates that an 
alloy containing 8 to 9% Al with 2 to 3% Ti does 
possess sufficient ductility for cold forming. At 
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the same time such alloys have hot strength and 
oxidation resistance comparable with austenitic 
stainless steels. 

We wish to emphasize that aluminum contents 
in the range of 8 to 10% provide adequate oxida- 
tion resistance for service temperatures ranging 
up to 1900° F. 

The embrittlement resulting from aluminum 
in excess of 10% outweighs the advantage of the 
small increase in hot strength. 

V. F. Zackay and E. R. Morcan 

Metallurgy Department, Scientific Laboratory 
Ford Motor Co. 


A Metallurgical Antiquarian 


New York Ciry 

1 wonder how many Americans know about 
the way my ‘late lamented friend, Nicolas 
Belaiew, gave an irrefutable solution to a famous 
conundrum in Kussian folk literature, using his 
unexampled fund of information about ancient 
ikons and swords — another instance of metal 
lurgical detective work. 

Belaiew's solution was based on his studies of 
the microstructure of “Damascus Blades” (called 
“boulats” in Russian). In the tenth and eleventh 
century these were known as “Kharaloujni” 
swords, and they were used not by.the Russians 
but by their ancient enemies the Polovtzi 
nomads even more nomadic and unsettled than 
the Russians of those all-but-prehistoric times. 

Indeed an important discovery of the text of 
some old legends was made about 200 years ago 
in which Kharaloujni swords were mentioned 
frequently. Efforts to date the legend led only 
to controversy. All the literati and historians 
disregarded the true meaning of Kharaloujni 
and replaced the word by others meaning 
“menacing”, “heavy” or “sharp”. Only Belaiew, 
with his intimate knowledge of Damascus blades 
was able to elucidate the matter, when some 35 
years ago he called attention to the fact that 
the “Kharaloujni” swords had originated in 
ancient Assyria and had been brought by the 
Polovtzi into Slavonic lands (the future South 
Russia) no earlier than the tenth or eleventh 
century, 

Thus the legend obviously described some 
episodes in the incessant war between the As- 
syrian descendents and the future Russians! 


V. A. NeKRASSOFF 
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Liquid Titanium 


CORVALLIS, Ore. 
A friend of the undersigned, while traveling 
on his vacation through the free Republic of 
San Marino —famous as is Las Vegas for its 


fancies such as gambling and divorces — bought 


there some liquid titanium, which he was so 


kind as to present me as a souvenir. This new 
brand (y) of titanium is green like the eves of 
a witch and apparently very tough. It shares 


with its American counterpart some properties 


such as that of inflicting furious headaches on 


careless consumers, but it does not cause. as far 


as known, any hydrogenitis or omega disease. 


The hangovers which result from its abuse seem 


also to be of shorter duration and rather easy to 


overcome. Its price compares favorably with 
the American kind. If absorbed with care by the 
users of titanium sponge it might help them get 


over some worries, 


W. J. Krow Consulting Metallurgist 
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Trade-Mark 


Furnace additions of ELECTROMET 
silicomanganese give you 
many advantages .. . 


* Combination Alloy —In making steel, silicon and 
manganese are much more effective deoxidizers in 
combination than when used separately. ELEcTROMET 
silicomanganese is designed for the simultaneous 
addition of silicon and manganese in the correct pro- 
portion. 


¢ Fast Solubility — Because of the concentration of ac- 
tive elements in ELECTROMET silicomanganese, less 
time is required for solution in molten steel than when 
equivalent amounts of silicon and manganese are 
added separately. 


* Savings in Furnace Time — Because of the low car- 
bon content of silicomanganese, the carbon in the 
bath need not be reduced so much as would other- 
wise be necessary. This results in a saving in furnace 
time. 


* Cleaner Steel —Since silicomanganese has a low 
carbon content, it is not necessary to drive the carbon 
as low (or make the oxygen as high) as when stan- 
dard ferromanganese is used. The final steel is, there- 
fore, cleaner and has better working properties. 
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For fast, efficient deoxidation— use 


SILICOMANGANESE 


CHOICE OF THREE GRADES 


You have a choice of three grades of ELecrromet 
silicomanganese: 


Max. 1.50% Manganese 65 to 68% 
Carbon Grade Silicon 18 to 20% 
Max, 2.00% Manganese 65 to 68% 
Carbon Grade Silicon . 15 to 17.50% 
Max. 3.00% Manganese 65 to 68% 
Carbon Grade Silicon 12 to 14.50% 


“ELECTROMET” SERVICE IS AVAILABLE TO YOU 


Our metallurgists will be glad to assist you in the 
application of ELectromet silicomanganese to your 
specific requirements. 


For further information please get in touch with the 
nearest ELectromet office. 


The term ‘Electromet’ is a registered trade-mark of Union Carbide 


and Carbon Corporati 


ELECTRO METALLURGICAL COMPANY 
A Divis { Union Carbide and Carbon Corporation 
30 East 42nd Streot New York 17, 


OFFICTS: Brmingham e 


Houston ¢ Los Angeles « New York ¢ P.ttaburgh « 


1g0 eveiand Detroit 
mn Francisco 
In Canada: Electro Metallurgica ng 


of Union Carbide Canada Limited, We 


my. Division 


ind, Ontario 
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Personal Mention 


John M. Haniak 


In line with the objectives of ex- 
panding and strengthening the edi- 
terial staff of Metal Progress, joun 
M. Haniak @ has been appointed 


an assistant editor. He comes to the 


American Society for Metals with a 
rather diverse experience in retrac- 
tories, steelmaking and nonferrous 
fabrication. 

John Haniak graduated from the 
University of Pittsburgh as a metal- 
lurgical engineer in 1948, but his 
industrial experience started while 
attending school, and while working 
as junior engineer with Harbison 
Walker Refractories Co, After grad- 
uation he joined Carnegie-IIlinois 
division of the United States Steel 
Corp. as metallurgical observer in 
process control in the openhearths, 
rolling mills and forging shops at the 
Homestead District Works. His work 
as special assistant in the report on 
“Dust Emission From the Open- 
hearth” brought him to the attention 
of the Allegheny County Bureau of 
Smoke Control, where he worked for 
two years with operators of industrial 
and power equipment in the correc- 
tion of smoke and dust violations. 

In 1953, Haniak joined the re- 
search staff of Olin Mathieson Chem- 
ical Corp., East Alton, Il. as assist- 
ant metallurgist and within a year 
he was named technical assistant 
to Quality Control Superintendent. 
Projects with which he was con- 
nected included studies of metal 
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drawing lubricants, brass fabrication, 
aluminum roll-bond techniques and 
plant standards and specifications. 
He is especially proud of a direc- 
tional classification of copper and 
copper-base alloys according to the 
amount of plastic work they are able 
to withstand. 

We feel that Haniak’s educational 
and industrial background can be 
utilized to great advantage in several 
of the important fields of interest to 
the A.S.M. members served by their 
monthly engineering magazine. 

Wa. H. EtsenMan 
Secretary 
American Society for Metals 


Alvin S. Cohan 


Auvin Conan @ was recently 
appointed to the newly created posi- 
tion of assistant director of public 
relations and advertising for Tita 
nium Metals Corp. of America, New 
York, Mr. Cohan was formerly man- 
ager of publications of the American 
Institute of Mining and Metallurgical 
Engineers, and editor of the Journal 
of Metals. After graduation from 
Rensselaer Polytechnic Institute in 
metallurgical engineering, he spent 
several years in research, develop 
ment, and production in powder 
metallurgy and high-temperature 
metals. Mr. Cohan has done consult- 
ing in technical writing and indus- 
trial public relations, and is a con- 
tributing author on metal subjects 
to the Encylopedia Americana, 


iy 
0. T. Marzke 


Oscan THropore Manzke @ has 
been appointed director of research 
of the Naval Research Laboratory, 
Washington, D. C. Dr. Marzke re- 
ceived his B.Sc. degree in 1929 from 
Michigan State College, and _ his 
D.Se. in metallurgy in 1932 from 
Massachusetts Institute of Technolo- 
gy. Prior to joining the Naval Re- 
search Laboratory in 1946, Dr. 
Marzke was a metallurgist with the 
American Steel and Wire Co., doing 
both research and plant metallurgi- 
cal work. His first position at N.R.L. 
was as superintendent of the metal- 
lurgy division, and in 1954 he be- 
came the first associate director of 
research for materials. During the 
period from 1951 to 1953, he was 
also head of the Metallurgy Branch 
of the Office of Naval Research, and 
was development coordinator for 
O.N.R. during the first half of 1955. 

Dr. Marzke was a member of the 
Advisory Committee of the Metal- 
lurgy Div. at the National Bureau of 
Standards from 1947 to 1950; Navy 
member of the Panel on Metals and’ 
Minerals of the Research and De- 
velopment Board of the Department 
of Defense, 1952 to 1953; and Navy 
liaison member of the Materials Ad- 
visory Board, National Research 
Council, from 1952 to date. He 
served as chairman of the @ Seminar 
Committee in 1955, and is a mem- 
ber of the @ Publications Policy 


Committee. 


W. K. Eggert @, metallurgical en- 
gineer with E. I. du Pont de Nemours 
& Co., Inc., has been transferred 
from the Victoria, Tex. plant to the 
Sabine River works at Orange, Tex. 
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Tail section of North American F-100 


vacuum-melted metals for “hotter” engines... 


Vacuum-melted metals are breaking the “thermal- 
metal-barrier” of jet engine design. For they 
make possible higher engine operating tempera- 
tures, under conditions where conventional alloys 
fail rapidly. 

Turbine blades of vacuum-melted superalloy, 
for example, were tested together with compa- 
rable blades of air-melted alloy. After 40 hours 
of operation the air-melted blades broke when 
bent less than 90° .. . the vacuum-melted blades 
took a full 180° bend without failure! For main 
shaft ball bearings, too, vacuum-melted metals far 
outperform conventional alloys. 

Here’s why ... VACUUM MELTING LIT- 
ERALLY SUCKS GASEOUS IMPURITIES 
FROM THE MOLTEN METAL...REMOVES 
INCLUSIONS AND GASSES THAT LIMIT 
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THE PERFORMANCE OF CONVEN.- 
TIONAL AIR-MELTED ALLOYS. RESULT: 
PURER METALS WITH EXCEPTIONAL 
PROPERTIES ... LONGITUDINAL AND 
TRANSVERSE UNIFORMITY .. . HIGH- 
ER CREEP AND STRESS RUPTURE 
STRENGTH...BETTER DUCTILITY AND 
FATIGUE STRENGTH. 

Vacuum Metals Corporation, pioneer in the 
development and production of vacuum-melted 
and cast alloys, is producing these unique new 
metals designed for a wide variety of aircraft 
applications. If you have a metals problem that 
vacuum-melted alloys might solve, please describe 
it in as much detail as possible. Write Vacuum 
Metals Corporation, P. O. Box 977, Syracuse 1, 
New York. 


VACUUM METALS CORPORATION 


Jointly owned by Crucible Steel Company of America and National Research Corporation 


— 
‘ 4 . 
ry 


“4 Available in Copper, Brass, 
other Copper Alloys, and Aluminum 
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AUTOMOTIVE 


Here, for the first time, is a combina- 
tion of tube and strip that is made 
from a single piece of metal! No 
joints! The product of intensive devel- 
opment by Revere’s Research and 
Development Department, which 
sought and found a brand new way to 
give American industry tube plus strip 
that is more economical to buy, more 
economical to work, stronger and 
more efficient in performing 1,001 
tasks. 

Remember Revere Tube-In-Strip is 
solid, not two strips welded, brazed, or 
bonded together. 

What does this mean to you? You 
buy strip, fabricate it as you wish, 
stamping, bending or forming it, and 
then as a final operation inflation 
expands the integral channels into 
tubes. Expanding in the open, the 
tubes are round; by expanding into dies, 


the tubes can be made rectangular, 
fluted, half-round, hexagonal, etc. 
METALS: Copper, Brass, other Cop- 
r Alloys, Aluminum, many others. 
ECONOMY: You save in first cost, 
and in fabrication. New and improved 
designs are made possible. The web 
between the tubes conducts heat 
faster. The vastly increased structural 
strength means you can use lighter 
gauges, saving in weight and a 
e applications of this radically 
new, diferent and superior Revere 
Product are unlimited. We most 
proudly present Revere Tube-In-Strip 
to the designers and manufacturers 
of American Industry. The Revere 
Technical Advisory Service and the 
Research and Development Depart- 
ment will gladly collaborate with you 
in taking full advantage of this mar- 
velous new material. 


WATER HEATING 


SOME OBVIOUS USES 
REFRIGERATION 


Condensers 
Evoporators 
Cooling Coils 
Cold Walls 
AIR CONDITIONING 
Condensers 
Evaporators 
HEAT EXCHANGERS 
Process industries 
Chemical industries 
Petroleum Industry 
INSTRUMENT LINES 
WATER HEATERS AND COOLERS 
Domestic 
Commercial 
RADIANT PANEL HEATING 
BASEBOARD RADIATORS 
AUTOMOTIVE 
Car and Truck Radiotors 
Heating ond Cooling Panels 
Transmission Coolers 


REVERE 


COPPER AND BRASS INCORPORATED ITECTUN 


Founded by Paul Revere in 1801 Decorative 


230 Park Avenue, New York 17, N. Y. Functional 


MANY, MANY OTHER APPLICATIONS IN 
SVERY DUSTRY 


of 
ARCHITECTURE AND BUILDING 


Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and Joliet, LiL; Detroit, Mich.; 
Los Angeles and Riverside, Calif; New Bedford, Mass; Newport, Ark; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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Personals . . . 


Lew F. Porter @, formerly asso- 
ciated with the University of Wis- 
consin in the department of mining 
and metallurgical engineering and 
the engineering experiment station, 
recently received his doctorate in 
metallurgical engineering and has 
joined United States Steel Corp. as 
a research technologist. Dr. Porter 
has been assigned to the Brookhaven 
National Laboratory, Upton, L.L, 
N.Y., where he is engaged as a guest 
associate physicist in the solid state 
physics group studying irradiation 
effects on metals. 


John B. Given @ was recently ap- 
pointed associate staff metallurgist in 
the metallurgical laboratory of In- 
ternational Business Machines Corp., 
Endicott, N.Y. Mr. Given has been 
with 1.B.M. since 1937, when he was 
employed as a furnace operator in 
the heat treating department. He 
later became a process inspector, and 
in 1942 was named manager of the 
heat treating and welding depart- 
ment. In 1945, he was transferred 
to the engineering laboratory as 
metallurgical assistant, and in De- 
cember of 1952 he was assigned to 
the metallurgical laboratory as asso- 
ciate metallurgist, the position he 
held until his present appointment. 


NO SPECIALIST 


required to operate a 


SENTRY FURNACE 


Sentry electric furnaces are designed for the hardening of all types of 
tungsten, molybdenum and cobalt high speed steel, and for high carbon 
high chrome steel. (The above profile cutter is an example.) For heat 
re 4 these steels, the atmosphere generated by Sentry Furnaces is truly 


neutr 


as regards scale, carburization or decarburization. 


The Sentry Diamond Block Method maintains atmospheric control con- 
stantly correct. Continual analysis or regulation by a chemist or metallurgist 
(so often necessary with other generated furnace atmospheres) is not 
required by the plant that employs a Sentry Furnace. 

“Whatever your tool hardening or heat treating needs may be, you can 
depend on Sentry for reliable, expert quality results every time. 


nt 


ELECTRIC FURNACES 


THE SENTRY CO.- FOXBORO - MASS. 


James D. Glenn @ was recently 
elected vice-president of sales, and 
Maurice J. Day @ was elected vice- 
president of research and develop- 
ment at Crucible Steel Co. of Amer- 
ica, Pittsburgh. 

Mr. Glenn had been general man- 
ager of sales for Crucible since 
November 1954. Prior to joining the 
company in 1948 as general manager 
of stainless steel sales, Mr. Glenn 
was vice-president in charge of sales 
for Eastern Stainless Steel Corp., 
Baltimore, Md. He was granted 
leave of absence from Crucible in 
1952 to accept a six months’ ap- 
pointment as chief of the stainless 
steel section, Iron and Steel Divi- 
sion, National Production Authority, 
Washington, D.C. 

Dr. Day is a graduate of Michigan 
State College, and began his profes- 
sional career as a metallurgist in 
1937 at Gary, Ind., with Carnegie- 
Illinois Steel Corp., now part of the 
United States Steel Corp. Subse- 
quently, he served with the corpora- 
tion as a technical trade representa- 
tive, physical chemist in research, 
manager of the alloy division of the 
Chicago district, and asistant metal- 
lurgical engineer for alloy steels. In 
1952 he joined the Armour Research 
Foundation of Illinois Institute of 
Technology as manager, materials 
and processes division, and next vear 
became assistant director of the 
Foundation in charge of program 
development. Dr. Day became asso- 
ciated with Crucible in 1954 as di- 
rector of research and development. 


Eugene F. Erbin @ has been ap- 
pointed metallurgical sales engineer 
in market and product development 
for Titanium Metals Corp. of Amer- 
ica, New York. Mr. Erbin was for- 
merly attached to the Materials Lab- 
oratory, Wright Air Development 
Center, while on active duty with 
the U.S. Air Force. 


A. G. Channon @ recently left 
Kaiser Aluminum and Chemical 
Corp., where he was employed as a 
research metallurgist in the physical 
metallurgy section of the department 
of metallurgical research, Spokane, 
Wash., to accept a position as de- 
velopment metallurgist at Hunter 
Engineering Co., Riverside, Calif. 


Roy F. Bourgault @ is now as- 
sistant professor of mechanical en- 
gineering at Worcester Polytechnic 
Institute. 
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P&H Arc Welders 


SAVED $120,000 


— free report shows how 


You weld faster, better, at much lower cost with P&H to wear or get out of kilter. Read about these P&H 
welding equipment, because P&H designs and builds money-saving features, and many more in the com- 
with an eye to improving your production and profit. plete, impartial report offered here. There are a lot of 


ideas too, that may save you money. 


You're assured of top quality welding from P&H 
Arc Welders because the arc is easy to strike .. . and 


has stabilit ith tant heat. Lowest ssible 
H A R Cc H F E G E R 


Welding equipment, since there are no moving parts MILWAUKEE 46, WISCONSIN 


I'M SMOOTH ARC SCOTTY... 
with an impartial report that 


may help you save money on your > 
welding operations. 


It’s tree... 
just send for it! 


109 P, 

Are Welder. / 


Ce 


HARNISCHFEGER CORPORATION 
Welding Division 
4420 West Notional Avenue, Milwaukee 46, Wisconsin 
Attention’ W. Stephens, Seles Manager 
I am interested in Report No. 5402 
Please send my copy 


Name Tithe 


Company 


Company Address 
REPORT! 


P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTO , 45 King Street West + Toronto, Ontario, Canada 
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Personals .. . 


Richard A. Nigro @ is now em- 
ployed in the Omaha, Neb., labora- 
tory of the Union Pacific Railroad. 


Joseph J. Buchinski @, formerly 
project metallurgist at Taylor In- 
strument Co., Rochester, N.Y., is 
now an engineer in research and de- 
velopment, general plate division, 
Metals and Controls Corp., Attle- 
boro, Mass. 


Edward D. Weisert @, formerly 
head of product development sec- 
tion, Haynes Stellite Co. (division of 
Union Carbide and Carbon Corp.), 
Kokomo, Ind., is now a research 
engineer in the metals research lab- 
oratories of Union Carbide and Car- 
bon Corp., Niagara Falls, N.Y. 

Barry Lichter @ is now a research 
assistant and candidate for the de- 
gree of Sc.D. in the department of 
metallurgy at Massachusetts Institute 


of Technology. 


NEW IDEA 


Now Proven In Service 


HILL SHEAR 


4%" size 


g Simplicity of Design. 
Clean, square cuts. 
Low maintenance. 


You'll be amazed at it’s performance. 
You'll be surprised at the price. 


Made in 3”, 44%", 64%" sizes and larger. 
Choice of hand, semi-automatic or 


fully automatic feed. 


Full details and specificati 


1209 WEST 65th STREET « 


are given in Bulletin MP-S6. 


© CLEVELAND 2, OHIO 


“WALL” GRINDING & POLISHING MACHINES © HYDRAULIC SURFACE GRINDERS + ALSO MANUFACTURERS OF “ACME” FORGING + THREADING 


Edmund M. Wise @ was recently 
appointed assistant to the vice- 
president-manager of the develop- 
ment and research division of the In- 
ternational Nickel Co., Inc., New 
York. Mr. Wise graduated in metal- 
lurgy from the University of Wis- 
consin in 1919. After service with 
the Wadsworth Watch Case Co. as 
metallurgist and director of research, 
he joined Inco in 1927 to take charge 
of platinum metals research at the 
research laboratory in Bayonne, N.]. 
In 1933 Mr. Wise moved to the New 
York office to be head of the de- 
velopment and research activities in 
the fields of platinum metals and 
applied physics. He is a past chair- 
man of the New York Chapter @, 
and has contributed importantly to 
the technical literature. His inven- 
tions are covered by more than 50 
patents. 

R. D. Bardes @ was recently ap- 
pointed manager of the St. Louis 
district for Vanadium-Alloys Steel 
Co., and Charles A. Lundy @ has 
been named to replace Fred W. 
Potts @, who is retiring as district 
manager of the Cincinnati territory. 

Mr. Bardes joined the metallurgi- 
cal department of Vanadium-Alloys 
12 years ago, after graduating from 
the University of Pittsburgh. In 
1945, he was transferred to the sales 
staff of the St. Louis office. He has 
served for five years on the St. Louis 
Chapter @ Executive Committee, 
holding at various times the posts of 
secretary and chairman of the mem- 
bership committee. At present he is 
in charge of the entertainment com- 
mittee. As a four-year member of the 
American Society for Testing Ma- 
terials Chapter’s Executive Commit- 
tee, Mr. Bardes is currently on the 
editorial committee, and served as 
secretary in 1954. 

Mr. Lundy, the new Cincinnati 
district chief, joined Vanadium- 
Alloys Steel Co. in 1947 as a sales 
engineer in Detroit. Five years later, 
he moved to Indianapolis, Ind., to 
take charge of that office. Mr. Lundy 
is a native of Syracuse, N.Y., and re- 
ceived his degree from the University 
of Syracuse. 

Ralph G. Wells @ has resigned as 
supervising technologist with the 
United States Steel Corp. at the ap- 
plied research laboratory, Monroe- 
ville, Pa., to accept a position in the 
Engineering Research Institute of 
the University of Michigan. 
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ArmourAn 
hen pic e parts! 


Bright, scale-free 
Steel parts are 
hardened to 
critical tolerances - "E With the world’s largest commercial vertical 
ammonia atmosphere 
provided from | 

Armour Ammonia! 


CLIP AND MAIL TODAY! 


Air Force specifications call for extremely close tol- 
erances and the ultimate in structural strength and 
durability. Metallurgical, Inc. has found that the 
dryness and extreme purity (99.98%) of Armour 
Ammonia is a prime factor in obtaining such results. 

More and more companies are using Armour 
Ammonia for modern metal treating techniques, 
such as nitriding, carbonitriding and the use of dis- 
sociated ammonia in the bright annealing of stain- 
less steel and for furnace brazing. They find the use 
of dissociated ammonia can cut operating expendi- 
tures up to 55% because a single cylinder of Armour 
Ammonia dissociated yields the equivalent of 34 
cylinders of hydrogen! 

The Armour Technical Service Department 
will help answer problems arising with ammonia 
installations for metal treating. Send today for 
these free booklets. If your problems are unusual 
or pressing, write giving full details. 


Please send me free booklets which | have checked: 


“Ammonia Cylinder installations for Metal Treating” 


“The Role of Water Vapor and Ammonia in Case 
Hardening Atmospheres” 


“Case Hardening of Steel by Nitriding” 

“A Survey of industrial Carbonitriding Practice” 
“Investigation into the Carbonitriding of Plain Carbon Steel” 
"The Carbonitriding of Alloy Steels” 


Tank truck service information 


oo000 OO 


Armour Ammonia is available in 116 cities. 
Save money on our tank truck delivery servicel 


Armour and Company « 1355 West 31st Street + Chicago 9, MM. 
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need a finish for protection——__ 
decoration— identification? RI DI 


Specify Iridite . . . for corrosion protection during 
storage or use... for a firm and lasting base for 
paint ... for extra quality and eye-appeal . . . for 
low cost color coding of finished parts. 


ON ZINC AND CADMIUM you can get highly corrosion 
resistant finishes to meet any military or civilian 
specifications and ranging in appearance from olive 
drab through sparkling bright and dyed colors. 


ON Coppm ... Iridite brightens copper, keeps it tar- 
nish-free; also lets you drastically cut the cost of 
copper-chrome plating by reducing the need for 
buffing. 

ON ALUMINUM Iridite gives you a choice of natural 
aluminum, a golden yellow or dye colored finishes. No 
special racks. No high temperatures. No long immer- 
sion. Process in bulk. 


ON MAGNESIUM Iridite provides a highly protective 
film in deepening shades of brown. No boiling, elabor- 
ate cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 


ment. 


No exhausts. No specially trained operators. 


Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, 
cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you 
complete data, Write direct or call in your Iridite Field Engineer. 
He's listed under "Plating Supplies" in your classified telephone book. 


Avivo 


Mewete ef tite ter Premction aad Paint Systems 


Personals . . . 


Frederica M. Weitlauf @, for- 
merly technical librarian, Timken 
Roller Bearing Co., Canton, Ohio, 
is now librarian, research and de- 
velopment department, Inland Steel 


Co., East Chicago, Ind. 
J. Donald MacQueen @ has been 


appointed associate staff engineer in 
the metallurgical laboratory at In- 
ternational Business Machines Corp., 
Endicott, N.Y. Joining 1.B.M. in De- 
cember 1943, Mr. MacQueen was 
later assigned as group leader re- 
sponsible for organic and inorganic 
finishes and physical testing. In 
November 1946, he was named as- 
sociate engineer in the metallurgical 
laboratory. He graduated from 
Cornell University in 1926 with a 
B.Sc. degree in mechanical engi- 
neering. 


Henry H. Hausner @, formerly 
manager of atomic energy engineer- 
ing for Sylvania Electric Products, 
Inc., Bayside, N.Y., is now general 
manager, Nuclear Engineering Div., 
Penn-Texas Corp., New York. 


Carl P. Bartels @, vice-president 
in charge of production for the 
Mosler Safe Co., Hamilton, Ohio, 
has been elected to the board of di- 
rectors. A vice-president of the com- 
pany since 1951, Mr. Bartels will 
celebrate his 50th anniversary with 
the company next June. He was ap- 
pointed general plant superintendent 
in 1933. 


Charles M. Hammond @ has been 
awarded the research fellowship 
which was recently established by 
the International Nickel Co., Inc. at 
the University of Michigan. A grad- 
uate of the University, Mr. Ham- 
mond holds a master’s degree in 
metallurgical engineering and bach- 
elor’s degree in chemical and metal- 
lurgical engineering. His fellowship 
work concerns the effect of alloying 
elements on microstructures and 
stress-rupture properties of nickel- 
base alloys. 


Jerome W. Kaufman @, formerly 
metallurgist at the Naval Air De- 
velopment Center, Johnsville, Pa., is 
now metallurgical consultant in the 
mechanical and materials engineer- 
ing standards group of the engineer- 
ing products division, Radio Corp. 
of America, Camden, N.]. 
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Here’s what you want in stainless steel 
—the way you want it 


Stainless Steel Plate... produced to almost any 
size or thickness, *«’ and heavier, in rectangles or 
cut-to-shape. Carlson maintains what is probably the 
largest stock of stainless plate in the country—pro- 
duced to highest chemical and metallurgical standards 
—ready for cutting to your requirements, and for ship- 
ment when you want it. 


Stainless Steel Heads... spun or press formed to 
your order or taken directly from our stock of ASME 
and Standard flanged and dished heads—the largest 
stock maintained anywhere. In addition to supplying 
heads for tanks, heat exchangers, condensers and 
similar equipment, Carlson can fill a complete bill 
write for CARLSON'S WEEKLY STOCK LISTS... As 


YOUR GUIDE TO WHAT'S AVAILABLE 
IN QUALITY STAINLESS STEEL 


of material including shell plates, flanges, rings, pads 
and other components. 


Stainless Steel Forgings, Circles, Rings, and Special 
Patterns... Flanges, circles, rings, and sketch plates 
are cut from plate, or forged and rough machined to 
meet your specifications. 

Stainless Steel Bars and Sheets (No. | Finish) 


Complete Service... At Carlson the emphasis is on 
flexibility, efficiency and economy in producing what 
you want, when you want it. If you would like addi- 
tional information about our service and products or, 
if you want to place an order—just let us know, we 
promise you prompt action! 


Stainless Steels Exclusively 


INC. 


THORNDALE, PENNSYLVANIA 


Plates ¢ Plate Preducts * Forgings * Bars * Sheets (No. 1 Finish) 
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FIRST with mechanized batch-type controlled atmos- 
phere furnaces. 


FIRST in uniform work quality. Proved by scores of 
satisfied users. 


FIRST with atmosphere protected quench vestibules. 


FIRST and ONLY furnaces with successful hot oil 


quenching systems for clean, distortion con- 
trolled parts. 


FIRST and ONLY furnaces with successful built-in 
Endothermic Gas Generators. 


DOW continues to give you the finest heat 
treating equipment with a complete new line of 
AUTOMATIC batch-type furnaces with ALL the 


production-proven FIRSTS of the regular DOW 
furnace line. 


FOR COMPLETE INFORMATION - WRITE OR PHONE 


: TYPE, CONTROLLED 
ATMOSPHERE FURNACES 


12045 Woodbine Ave., Detroit 28, Mich. 
Phone: KEnwood 2-9100 


Personals . . . 


Thomas A. Henrie @ recently 
joined Electro Metallurgical Co.'s 
Metals Research Laboratories in 
Niagara Falls, N.Y. as a research 
chemist in the chemicals research 
group. Dr. Henrie received a B.Sc. 
degree from Brigham Young Uni- 
versity in 1952, after majoring in 
chemistry and mathematics. In 1955 
he received his Ph.D. in chemistry 
and metallurgy from the University 
of Utah, where he studied under a 
research fellowship sponsored by the 
Naval Ordnance Test Station at 
Pasadena, Calif. 


George Krauss, Jr. @ and Rodney 
G. Utter @ recently joined Superior 
Tube Co., Norristown, Pa. Mr. 
Krauss, who has been appointed to 
the technical division of the metal- 
lurgical laboratory, was a 1955 
graduate in metallurgical engineer- 
ing from Lehigh University. Mr. 
Utter has been assigned to the me- 
chanical development division. 


Jay L. Reiss @ has completed two 
years’ service with the U.S. Army 
in the Scientific and Professional Pro- 
gram of the Chemical Corps. He is 
now superintendent of the receiving 
department for the U.S. Reduction 
Co. in Toledo, Ohio. 


George P. Holman @ has been 
appointed senior process develop- 
ment engineer in the manufacturing 
services of General Electric Co., 
Schenectady, N.Y. Mr. Holman grad- 
uated from Wayne University in 
1940 with a B.Sc. degree in chem- 
istry. After working at Detroit Steel 
Casting Co. for over seven years, 
during which time he became chief 
metallurgist, he joined the Chrysler 
Corp. as a contact metallurgist in 
its engineering division. In 1951 he 
was transferred to the Dodge Div. 
forge plant and was production su- 
pervisor for four years. He was 
named special assignment assistant 
to the plant manager of Dodge Forge 
in February of this year. 


R. J. Rice @, who is in charge of 
the Texas technical field section, de- 
velopment and research division, for 
the International Nickel Co., Inc., 
Houston, has been appointed to the 
staff of the University of Texas M. D. 
Anderson Hospital and Tumor In- 
stitute as a consultant in analysis of 
trace elements. 
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Removing heat from an 
Inconel retort at the Bullard 
Company plant. This is one 
of six pit type furnaces used 
to carburize heavy gears used 
in Bullard Horizontal Boring, 
Milling and Drilling Ma. 
chines; Bullard Cut Master 
vertical Turret Lathes and 
Bullard Mult-Au-Matic verti- 
cal Chucking Machines. 


Inconel triples 


life of 


pit carburizing retorts at Bullard plant © 


Averages 12 months’ service at 1700°F 
...then 6 more when repaired 


Is your heat treating equipment lasting 
as long as it should? 


If not, maybe you should try 
Inconel* nickel-chromium alloy. 


Take what happened at the Bullard 
Company. Retorts up to 84” deep, used 
to carburize machine tool parts at 
1700° F, were failing within six months. 


Then Rolock, Inc. came up 
with a suggestion ... wrought 
Inconel. This change in alloys 
immediately boosted retort life 
to 12 months. What's more, 
with this ni-cr alloy, these pots 
are being repaired by welding, 
to add an additional 6 months. 


*Keg. Trademark 


It often works out that way with 
Inconel. Not only do you get longer life 
to start with... but you also ante a 
high degree of repair ability besides. 

There are sound reasons for this. 
The Inconel pots resist damage by 
oxidation, carburization and other 
forms of high temperature attack. This 
alloy retains its useful properties to 
2100° F and over in some applications. 
It withstands thermal shock. It retains 
forming and welding properties despite 
sustained hot service. 


So maybe Inconel nickel-chromium 
alloy is the metal you should try next. 
Check with your fabricator ... or write 


The International Nickel Co., Inc. 
67 Wall Street New York 5, N. Y. 


Inconel retort has two lives. (n the 
average, new wrought Inconel retorts 
fabricated by Rolock, Inc. give Bullard 
twelve months service. When failure ap. 
pears imminent, Bullard simply has Rolock 
weld on a new Inconel bottom to add six 
or more months extra service. 


Inconel... long life at high temperatures Neo, Nickel Alloys 
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Safety Shut 
Valves 


used for 
low-limit 


This large carburizing furnace is located at the Tractor Works of Inter- 
national Harvester Company, Chicago. Holcroft Furnace Company of 
Detroit built it and specitied Eclipse combustion equipment, throughout 
In the picture above are tractor gears carburized in this controlled 
atmosphere furnace Ww hic h uses propane for its protective atmosphere 
Continuous processing is carried on with work loaded on dollies at one 
end, emerging at the other after the cycle. All combustion equipment 
including valves, mixers, temperature controllers, governors, etc., was 
supplied by Eclipse 

Three Lock-tite Safety Shut-off 

Valves (center panel) are equipped 

with electrical power units wired 

to contral instruments for furnace 

protection, If operating tempera- 

ture drops below 1400 F, these 

valves will close down the furnace 

The atmosphere generator (right) 

is equipped with Eclipse PWP 

burners, injectors, mixers, zero 

gas governors, automatic temp- 

erature control valve, blower, 

and blast gates, Call Eclipse if vo: 

have any heat processing probic 


ECLIPSE FUEL ENGINEERING CO., 1127 Buchanan St., Rockford, Hi. 
Eclipse Fug! Engineering Co. of Canada, Lid., Don Mills, Ontaric 


COMBUSTION 
men r 


Personals .. . 


Beverly W. Duncan @ has been 
appointed head of research and de- 
velopment for Misco Precision Cast- 
ing Co., Whitehall, Mich. Mr. Dun- 
can was formerly chief metallurgist 
for Alloy Precision Castings Co., 
Cleveland. 


Clayton K. Baer @ has been ap- 
pointed manager of the Milwaukee, 
Wis., sales branch of Crucible Steel 
Co. of America, after having served 
for the past year as assistant to the 
manager of the company’s toolsteel 
sales division. Mr. Baer received a 
B.Sc. degree in metallurgy from 
Massachusetts Institute of Technol- 
ogy in 1941, and joined Crucible 
upon graduation. He was, succes- 
sively, a metallurgist, supervisor of 
the metallurgical laboratory, assist- 
ant chief metallurgist and chief 
metallurgist, general supervisor of 
the metallurgical department for the 
Sanderson - Halcomb Works, and 
sery ice engineer in toolsteel sales. 


Price B. Burgess @, formerly with 
the engineering research department 
of Standard Oil Co. of Indiana, 
Whiting, Ind., is now chief metal- 
lurgist at Muncie Malleable Foundry 
Co., Muncie, Ind. 


Harold M. Cobb @ is now chief 
metallurgist of Clevite Aero Prod- 
ucts, Inc., Wallingford, Conn., a 
subsidiary of the Clevite Corp... 
Cleveland. 


John E. Mosser @, who graduated 
from Pennsylvania State University 
in metallurgy last June, is employed 
in the stainless steel section, research 
laboratory, Allegheny Ludlum Steel 
Corp., Brackenridge, Pa. 


Fred R. Schwartzberg @ has re- 
signed as metallurgical engineer in 
the materials development laboratory 
at Pratt & Whitney Aircraft Corp. 
to accept a position as principal 
metallurgist at Battelle Memorial In- 
stitute, Columbus, Ohio. 


Gilbert R. Semans @, formerly re- 
search associate at Universal-Cyclops 
Steel Corp., Bridgeville, Corp., has 
been appointed assistant director of 
metallurgy and research for Jessop 
Steel Co., Washington, Pa. In addi- 
tion to his new duties at Jessop, Mr. 
Semans will continue teaching at the 
University of Pittsburgh's Graduate 
School of Metallurgy. 
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Three reasons 
temperature control 
with Bristol 


FIRST TWO REASONS are Bristol's Electronic Dynamaster 
Potentiometers with strip chart or round chart. Here’s why: 


No-Batt Continuous Standardization in these instruments 
eliminates need for dry cells. Result: No interruption in oper- 
ation for standardization, no batteries to replace. 

Recorders for every requirement — single-pen, two-pen, 
and multiple-record (up to 24 points ) 

Electric and pneumatic controllers for every furnace and 
oven control mode, including electric controllers for on- 
off, proportional-input, 3-position, proportional, proportional 
plus automatic reset, and time-program control; and pneu- 
matic controllers for on-off, proportional, proportional plus 
reset, and proportional plus reset plus derivative control. 


THIRD REASON: Bristol's Free-Vane® Electronic Pyrometer Controller. 
No relay chatter with this controller! Bristol's thyratron-operated relay 
puts a stop to that. Minute changes in temperature — less than 0.003” 
on scale — close or open the relay with positive trigger action, Avail- 
able in thermocouple and radiation pyrometer controllers in ranges up 
to 4000F. New high-torque, rugged millivoltmeter gives greater accu- 
racy and a sensitivity of 15 ohms per millivolt. Separate plug-in control 
units, variety of control modes available. 


Get the whole story on these three rugged Bristol Furnace and Oven 
Controls. Write for free 48-page Bulletin P1260 today. It contains speci- 
fications, contro! diagrams and prices for every type of automatic heating 
control. The Bristol Company, 106 Bristol Road, Waterbury 20, Conn. 

540 


BRISTOL'S 
POINTS THE WAY IN IS TOL 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Digests 


Russian 
High-Temperature 
3 Testing Techniques on 


Important 


High-Temperature Properties of Several Magnesium Alloys 


Hours To Rupture 
Brinect HarpNness NuMBER | at 480° F 


570° F. | 570° F. | 
5000 Psi. 6400 P 
30 Sec. | 60 Min. | 


Digest of “Influence of Bound- M 7; as cast 36.7 17.1 10.0 
ary Zones, Containing Low- Stabilized 38.3 | 17.2 10.3 we 
Melting Components, on the 5 Mn: ee 
Results of High-Temperature I, OS Cast 120 
Testing of Alloys Under Various Stabilized 
Conditions of Deformation”, by 10 Cd, 1.5 Mn; as cast 29.7 12.9 8.7 
> E. Stabilized 25.2 | 143 9.7 | 54.0 12.0 
8. Kadaner, /zvestiya a- ae. | 
demii Nauk S.S.S.R., Otdelenie é Sn, é Mn; as cast 44.8 14.8 | 10.7 27.0 13 
Tekhnicheskikh Nauk, No. 2, Stabilized 29.0 | 13.8 11.6 
1954, p. 42-45. | Pb, 2 Mn; as cast 26.0 a I 8.8 17.0 EY 
Stabilized 26.4 15.9 Ho | 


ECENTLY there has been consid- 
erable work in Russia on the 
relation between microstructure and 
high-temperature strength prop- 
erties. Also, Russian metallurgists 
have developed two rapid tests of 
high-temperature strength; the cen- 
trifugal method and the long-time 
hardness test, which have usually 
correlated well with the conventional 
tests, However, certain magnesium 
alloys containing 
failed to show the expected correla- 
tion between long-time 
tests and tensile-type tests of high- 
temperature strength. The present 
work was undertaken to determine 
what effect the 
microconstituents were exerting in 
this regard. 
The compositions 
shown in the table. The alloys con- 


cadmium have 


hardness 


grain-boundary 


studied are 


taining tin and lead were chosen be- 
cause their 
similar to that of the magnesium- 
cadmium-manganese alloy. This as- 
cast structure consisted of a coarse 
dendritic pattern of solid solution 
with pronounced intercrystalline and 
interdendritic segregation of the low- 
melting component. 


microstructures were 


The results of long-time hardness 
tests and tensile-rupture tests are 
summarized in the table. Although 
the 60-min. hardness values of the 
other alloys are about the same as 
that of alloy M7, the times-to-rup- 
ture at a stress of 6400 psi. are small 
er by about a factor of ten, The rup- 
ture times at 5000 psi. also show the 
deleterious effects of additions of 
cadmium, tin or lead to a magnesi- 
um-manganese alloy, 
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«Commercial Mg-Mn alloy. 


The reason for the difference in 
behavior is that during a long-time 
hardness test the load is borne 
primarily by the matrix of the alloy, 
while in a tension-type test there is 
opportunity for flow at the grain 
boundaries. Thus, long-time hardness 
tests are adequate for rejecting 
alloys that are not satisfactory but 
alloys that pass this type of test 
should also be subjected to a tension- 


type test. A. G. Guy 


Low-Alloy Steels 
to Resist Corrosion 


Digest of “The Corrosion 
Resistance of Low-Alloy 
Steels”, by J. C. Hudson and 
J. F. Stanners, Journal of the 
Iron and Steel Institute, Vol. 
180, July 1955, p. 271-284. 


ne Corrosion Committee of the 

British Iron and Steel Institute 
planned in 1937 a thorough experi- 
mental investigation of the effects of 
low alloy additions on the resistance 
of steel to atmospheric and sea-water 
corrosion, and a final report of the 
results has recently been published. 
Most of the test specimens were in 
the form of strip or wire. The former 
were cut from 4-in. strip hot rolled 
from forged billets derived from 
laboratory melts of 20 to 100 Ib. 
The wire specimens were cold drawn 
to 0.128 or 0.064 in. diameter. The 
60 heats produced for the investiga- 


tion were divided among five labo- 
ratories. One laboratory used melt- 
ing stock containing over 0.2% Cu. 
A commercial Cr-Mo steel, and a 
few rail steels and cast irons were 
also tested. The range of composi- 
tions included conventional alloying 
elements such as Cr and Ni to 3.1%, 
Cu to 1% and Mo to 0.5% with car- 
bon up to 0.5% and Mn to 1.82%; 
and experimental alloys containing 
Al to 1.6% and up to 0.5% W, V, Sb, 
As, Sn, Pb, Bi, Ta, Cb, or Be. 

The strip specimens were either 
furnace-cooled from 1650° F. or 
quenched from 1650° F. in lead at 
840° F., held for 5 min. and cooled 
in air. The decarburized surfaces 
were removed mechanically or by 
pickling. The wire specimens were 
annealed. Corrosion tests were made 
in three ways, namely by outdoor 
atmospheric exposure at Sheffield 
for up to 5 years, by total immersion 
in sea water for the same periods, 
and by an intermittent laboratory 
spray test. (The latter did not cor- 
relate well with results from outdoor 
exposure or sea water.) 

The outdoor exposure was in a 
severely corrosive industrial atmos- 
phere. The progress of rusting was 
observed visually and recorded, and 
finally the strip specimens were de- 
rusted chemically and their losses 
in weight measured. The breaking 
load of each corroded wire specimen 
was determined, and the corrosion 
evaluated by comparison with the 
breaking load of an unexposed speci- 
men. (Continued on p. 108) 
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still the winner 


... and in high speed steels, 
nothing beats REX 


The winner and still champion after fifty years is 
Crucible’s REX high speed steel. And now it's better 
than ever! Recent improvements in manufacturing 
processes have given even higher quality and greater 
uniformity to every one of its properties. 

Why not shop test the new REX yourself? Test it 
for size, structure, response to heat treatment, fine 
tool performance. Give it any test you wish. You'll 
see why it is today, as it has always been — the stand- 
ard by which all other high speed steels are compared 

Ask for REX by name at your local Crucible ware 
house. Or order it directly for prompt mill delivery 
And for information on REX, and the other Crucible 
special purpose steels, send for the Crucible Publica 
tion Catalog. Crucible Steel Company of America, The 
Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


C UJ C | BLE] first name in special purpose steels 


Crucible Steel Company of America 
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calls for RECORDED EXACTNESS 


Myriads of details go hand in hand with Quality Control, 
For one example, at the onset of production, a casting is 


“destroyed” by sectionalizing to determine dimensional 
accuracy. Irregularities can be corrected, molding methods 
acknowledged, and the general structure can be proved before 
subsequent costs are expended. 

As illustrated above, the transparent “‘sectional template” 
visually approves interior members and voids, as well as 
Outlines finish surface adequacy for the record. 

Complete progress is recorded, and any time after inception 
—costs, revisions, equipment function, production details ,.. 
and even difficulties encountered can be itemized 
with exactness. 

It all adds up to top quality control service. This service 
can be your service. Write or call for complete information. 


UNITCAST CORPORATION, Toledo 9, Ohio 
In Canada; CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec, 


Low-Alloy Steels . . . 


The immersion tests were made 
only on strip specimens in a large 
tank of stagnant sea water, located 
at the seashore where the water was 
replenished at high tide. The corro 
sion was evaluated by derusting and 
measuring loss in weight. 

The results, presented in an ex- 
tensive table, show good correlation 
between strip and wire specimens ot 
the various steels exposed to atmos- 
pheric corrosion. Conclusions are 
therefore based on indices arrived 
at by averaging the results from 
strip and wire specimens exposed 
1, 2, and 5 years. The immersion 
test results for 2 and 5 years were 
also averaged to get a “corrosion 
index” for each steel. 

Twelve of the complex low-alloy 
steels rusted in the atmospheric ex- 
posure tests only a third as rapidly 
as the plain low-carbon steels. Of 
these 12, 9 contained chromium, 8 
copper, and 6 nickel. The only one 
of the 12 without either copper or 
nicked contained 1.5% Al, and the 
only. one without either chromium 
or nickel contained 0.4% Be. Buck's 
early American work on copper 
steels, showing the effectiveness of 
about 0.1% Cu against atmospheric 
corrosion, is fully confirmed. 

Carbon up to 0.4% or 0.5% was 
found to decrease the atmospheric 
rusting very little. Manganese up to 
1.8% also decreased rusting very little 
in the absence of copper, and with 
0.5% Cu manganese had no effect. 
Chromium up to 3.1% had a consist- 
ently progressive effect in retarding 
atmospheric rusting, and copper in 
the chromium steels gave a further 
improvement. Higher carbon slight- 
ly impaired the good effect of chro- 
mium. Phosphorus decreased the at- 
mospheric rusting slightly except in 
the presence of chromium. Silicon 
was similar both with and without 
chromium. Aluminum as high as 
1.4% greately improved the atmos- 
pheric corrosion resistance with and 
without chromium, but 0.1% Al had 
almost no effect. Nickel as high as 
3% was also very beneficial, its effect 
being additive to that of chromium 
and copper. Molybdenum and bery!l- 
lium likewise improved the resist- 
ance to atmospheric corrosion. The 
other elements not specifically men- 
tioned above did not. 

(Continued on p. 110) 
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New Develop 


New Vacuum Analyzer 
for Determining 


YDROGEN 


TITANIUM 


Here is a fast, accurate, low-cost method for determining 
directly the hydrogen content of titanium. This new 
Model 917 Hydrogen Analyzer can also be used with 
zirconium and similar metals. It has a range of 5 to 700 
ppm with a precision better than plus or minus 5 per cent. 
An analysis can be completed in 5 to 10 minutes. It is 
simple to operate and maintain and can be run by any 
competent laboratory technician. Data are automatically 
recorded. NRC ‘analysts install and calibrate equipment 
and instruct operator. 


NRC 


EQUIPMENT 
DIVISION 


Other NRC 

high vacuum products 
include: analyzers, 
dehydrators, freeze driers, 
impregnators, gauges, 
metallizers, pumps, valves. 
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ments for Analyzing Gases in Metals 


ANALYTICAL SERVICE. If your requirements do not justify purchase of an instrument, 
use the services of the NRC Analytical Department. Write for details and NEW low prices. 


improved Standard Vacuum 
Fusion Gas Analyzer can 


DOUBLE No. 
ANALYSE 


This apparatus is the accepted standard for accurately 
determining the amount of oxygen, nitrogen and hy- 
drogen in the range of | to 10,000 ppm by weight in 
a wide variety of metals and alloys. Model 912 now has 
two removable furnace assemblies. By cleaning one while 
the other is outgassing, down-time is reduced. Improved 
halogenated graphite cuts outgassing time. The resulting 
reduction in make-ready time can double productivity 
for some metals such as titanium. NRC analysts install and 
calibrate equipment and instruct operator. 


NRC EQUIPMENT DIVISION 
MATIONMAL RESEARCH CORPORATION 
Dept. 12, Charlemont Newton Highlands 61, Mow 


Please send me the “Rapid Cycle” Vacuum Cooter Bullet 


Nome Title 


- 
| 
Address | 
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Wilson Rockwell” 
Hardness Testers 


INCREASED 


Requires fewer 
operating steps... Because 


IT’S MOTORIZED 


e Here is the motorized operating ) ' 
procedure made possible by the new Se ae 
WILSON “‘Rockwell’’ Y Model Motorized well’’ Tester is located — 
Hardness Tester— whatever the lighting condi- 
; tions of the room. 
Indenter light (2) is directed 
towards the test area, making 
it easy to locate the exact area 
of test at all times. 


Illuminated Dial Gauge 


(1) Affords clear and easy 


1 Place specimen upon anvil or table. 
2 Elevate test piece into test position. 
(With the new Set-O-Matic Dial Gauge, 
the large pointer will then automatically 
point to zero.) 

3 Tap depressor bar to apply Major 
Load. When Major Load is fully applied, 
the Motorized Mechanism takes over— 
completes the test cycle—removes the 
Major Load. 

4 Read “Rockwell” Hardness Number. 
Then, lower elevating screw to remove 
test piece. 

For complete information about the 
WILSON Y Model, or any others of the 
complete line of WILSON “‘Rockwell”’ 
Hardness Tesiers, write or call today. 
A ‘WILSON hardness testing expert is 
available to consult on your specific 
requirement. 


Set-0-Matic Dial Gauge 


The Set-O-Matic Dial 
Gauge increases the accu- 
racy of the test, makes the 
test cycle shorter and in- 
creases the number of read- 

s obtainable within a 
definite period of time. 


*Trade mark registered 


Agco ~ Wilson Mechanical Instrument Division 
AMERICAN CHAIN & CABLE 


230-F Park Avenue, New York 17, N.Y. 


Low-Alloy Steels 


Tests on a few rail steels gave 
results in agreement with those ob- 
tained on the higher-carbon steel 
of the laboratory-melted series, ex- 
cept that 0.24% Cu in one rail steel 
only slightly decreased the rate of 
rusting. 

The few cast irons tested rusted 
less in the atmosphere than the plain 
low-carbon steels, but the difference 
could be accounted for by higher 
phosphorus, silicon and copper. An 
iron with 1.18% P rusted more slow- 
ly than those with 3.4% Si or 0.54% 
Cu, the analyses being about normal 
in other respects. 

In stagnant sea-water immersion 
the corroded surfaces were smooth, 
with pitting on only one specimen. 
For the plain carbon steels the cor- 
rosion rate in sea water decreased 
slightly in 5 years as compared with 
2 years, but for most of the alloy 
steels the rate per year was higher 
at 5 years than it was at 2. In sea- 
water corrosion, improvements due 
to certain alloy additions were ap- 
preciable but somewhat less than in 
resistance to atmospheric rusting. 

The effect of carbon on sea-water 
corrosion was negligible, the higher- 
carbon steels corroding a little faster 
than the Chromium 
had a consistently beneficial effect, 
2.5 to 3% decreasing the corrosion 
by half. Aluminum with the 
mium gave further improvement. 
Nickel seemed to be beneficial in 2 
years but after 5 years the effect of 
even 3% Ni was negligible. Beryllium 
was the only other alloy 
that decreased corrosion in sea wa- 
ter, copper having no effect. None 
of the alloys seemed to be detri- 
mental in sea water except possibly 
bismuth. 

The cast gave about the 
same results in sea water as the plain 
carbon 


lower-carbon. 


chro- 


addition 


irons 
steels, the high-phosphorus 
and the malleable 
iron, which suffered graphitic cor- 
rosion, the worst. 


iron being best, 


It is concluded that low alloy ad- 
ditions can decrease the atmospheric 
corrosion rate of steel to only a third 
of the usual rate, chromium, copper 
and nickel being the most useful. 
For resistance to sea-water corrosion, 
chromium is the only alloy of con- 
spicuous value. 


Georce F. Comsrock 
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NICKEL SILVER — enduring and malleable —is an inherent part of 
the finer things of life. In richly plated dining ware; in costly costume 
jewelry; in top-performing motorcars; in precision-made cameras, optical 
goods and scientific instruments, this wonderfully stable and versatile alloy 
plays an essential role .. . 

For nearly eight decades, America’s finest nickel silver ~~ in sheet, strip, 
bar and wire forms — has borne this hallmark. 


SEYMOUR 


™~ 


THE SEYMOUR MANUFACTURING COMPANY @ SEYMOUR, CONNECTICUT, U.S.A. 
for the finest Nickel Silver — Phosphor Bronze — Brass 
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CONVEYOR STANDS 


tide 


49 
AUTOMATION . 
Now you can buy CUSTOMIZED 


conveyors in pre-fabricated 
STANDARD sections 


In a single glance, you can see all of the advantages of MAY- 
FRAN TANDARI IZED components 

The five standard sections shown can be assembled to form 
virtually any type of ‘‘customized"’ conveyor for the handling of 


stampings, formed metal parts, forgings, automotive scrap, chips 
and turnings. 


Straight sections . concave of convex sections . take-up 
charge and discharge-end sections can be furnished to meet 
specific requirements of belt width as well as load bearing and 
volume capacities 

A single glance at the MAY-FRAN conveyor standardization 
program, and you will see savings never before possible. In 
addition you will see unsurpassed conveyor flexibility. 
MAY-FRAN a name long recognized in the materials 
handling field . . . is FIRST again with standardized 
components for your customized installation 


ENGINEERING, INC. 


1704 Clarkstone Rood 
Cleveland 12, Ohio 


6697 -MF 


‘and vanadium as 


Write today for complete information 


Continuing Study Given 
Nitriding Variables 


Digest of “A Review of Some 
Factors Influencing Nitriding 
Practice”, by G. J. Cox, Journal 
of Birmingham Metallurgical 
Society, Vol. 32, June 1955, p. 
187-212. 


N THE 30 years since the advent of 

nitriding in the U.S., a consider- 
able amount of research, both prac- 
tical and academic, has been direct- 
ed toward a more complete under- 
standing of the process, including 
such details as effect of temperature, 
time, percentage of ammonia dis 
sociation, pressure, surface condi- 
tions, prior heat treatment, cooling 
rates and de-nitriding. Today, the 
process is well established, offering 
the unique advantages of very high 
surface hardness which is retained 
at temperatures as high as 1100° F., 
good wear resistance, high fatigue 
and creep properties, fairly good 
corrosion resistance and little risk of 
distortion in processing. 

Early progress was delayed by 
high costs and uncertain hazards 
connected with the production of 
special nitriding steels and the lack 
of suitable furnace equipment. Fur 
ther, the beneficial effect of molyb- 
denum in reducing temper brittle- 
ness was not widely appreciated. 

The original Nitralloy steels, with 
aluminum an essential constituent, 
give the greatest hardening effect 
However, demands for better fatigue 
strength and a tougher core led to 
introduction of other types contain- 
ing chromium, nickel, molybdenum 
predominant 
alloys. The more highly alloyed the 
steel, the slower is the rate of pene- 
tration in nitriding, presumably be- 
cause of the distortion effect slowing 
down diffusion rates. Before treat- 
ing, steels must be oil hardened and 
fully tempered to a sorbitic struc- 
ture for a strong, tough core. 

Temperature is a major factor in 
nitriding, the greatest hardening 
effect being noted at about 930° F. 
This is dependent somewhat upon 
the type of steel being treated, the 
Cr-V analyses, for example, being 
nitrided at around 860° F. and the 
stainless steels at 1080° F. At higher 
temperatures, the hardening effect 
is lost, the usual explanation being 
the increased de-nitriding effect of 
nascent hydrogen present in high 
concentration. A coagulation of pre- 
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and we do it very wel! 


STRIP STEEL production is our specialty. From this you 


gain special benefits: experienced counsel on your strip 
applications...dimensional exactness...uniform quality, to 
speed product fabrication... 


ethe finish you want, in every 


coil. For superior quality and superior service in stain- 


less, spring, alloy or clad metal strip steels call Superior 


Superior Steel 
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yy ACCOLOY castings that give 
POSITIVE 


hs longer service life! 


There is no guess work on the service life of 
ACCOLOY Heat and Corrosion Resistant 
a Castings. Just examine any one of them in 


your production line. There, designed as an 


integral part of the casting in raised letters is 


(1) the date it was made (2) symbol of metal 
analysis and pattern number (3) and of course 


the quality name, ACCOLOY. 


Convincing proof that ACCOLOY Heat and 
Corrosion Resistant castings outlast all others 


and are still being “preferred by industry.” 


WEAT RESISTANT CASTIAG 


ALLOY ENGINEERING & CASTING CO. 


ALLOY CASTING CO. (Div.) 
CHAMPAIGN °* ILLINOIS 


ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 
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DESIGNED FOR SPECIFIC HEAT 


TREATING APPLICATIONS | 


Our engineers need only the facts 
about your heat treating requirements 
to design ond produce Fahrite 

castings with the correct choracteristics 


to solve your heat treating problems. 


Fahrite alloy castings have high 
tensile strength, high resistance to 
thermo! shoc’ ond stond vp longer in 
service. There are grodes of Fahrite 


to meet your exact operating conditions. 


‘THE OHIO STEEL FOUNDRY co. 


SPRINGFIELD, OHIO 
Plants of Springfield and Lime, Chic 
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*Some of our best salesmen are 
the expert diemakers who carry 
their experience with Darwin Tool 
Steels from one shop to another. 
They know good design and able 
craftsmanship must be projected into 
the best materials — for superior per- 
formance and longer runs. 


NEOR ground sectional, rotor lamination die for shade pole ~ 
motor section. Fabricated by Cleveland Form Tool and Die Co., 
Cleveland, Ohio. 


NEOR, first and foremost High Carbon, High Chrome Tool Steel in the United States, is used 
to best advantage in long run dies on thin gauge materials . . . laminations for electric motors, 
transformers, generators, etc. 

if yours is a similar application, let the experience of one of the country’s leading 
manufacturers** of lamination dies be your guide. They claim they can hold their fine cutting 
edge and avoid minute flaking mainly because of NEOR’S important ‘42% Nickel in its unique 
composition. 

Another example of NEOR’s prime performance is the comparative test of a large 
Wisconsin manvufacturer** of electric motors, who ran alternate inserts of NEOR with a 
competitive grade. Close inspection and accurate records prove the NEOR die outperformed 
and outlasted the other by 15%. 


Call or write for detailed information on which Darwin & Milner Tool Steel best meets 
your needs! 


**Names on request 


Complete line of highest grade Tool Steels, including PRK-33, DARWIN No. 1, NEOR, 
MINEOR, OHT, “MT6” and various grades of Hot Work Specialty Steels. Furnished in Bar 
Stock, Billet and Sand Casting, Drill Rod, Flat Ground Stock and Tool Bits. Bulletin on Request. 


DARWIN & MILNER Ine. 


highest grade tool steels 
2345 ST. CLAIR AVENUE * CLEVELAND 14, OHIO 


. 1610 W. FIRST AVENUE cotumBuUS, OHIO 


REPRESEMTED BY 
TNIV STEEL & WIRE CO, CHICAGO + DETROIT + ST. LOUIS + INDIANAPOLIS + TOLEDO + MILWAUKEE 
* MG. OPP COMPANY, MEW YORK CITY + PECK STEEL & DIE SUPPLY COMPANY, LOS ANGELES «+ 
CHARLES ©. WEGSTER, PLAINVILLE, CONNECTICUT + CHARLES W. BRINGMAN, ORLANDO, FLORIDA 


Nitridin 
triding 
cipitated nitrides also has been sug- 
gested as another reason. 

Other disadvantages of higher 
temperatures include the appear- 
ance of a “white layer” on the nitrid- 
ed surface which usually must be 
ground off; a tendency toward de- 
carburization, greater growth on 
nitriding and more danger of dis- 
tortion occurring. 

Maximum hardness commonly is 
not obtained until exposure of 24 hr. 
to temperature and ammonia gas, 
with some cycles running up to 72 
hr. Much work has been done in the 
effort to reduce cycle times. Varying 
the temperature during the run from 
low to high, or vice versa, adding a 
more active nitriding gas to the fur- 
nace atmosphere, high-frequency vi- 
bration such as through an electric 
discharge, and the use of solid cata- 
lysts in the container have all been 
tried with varying degrees of success. 
None has found widespread commer- 
cial application. 

Conventionally, ammonia dissocia- 
tion has been regulated at 30% be- 
cause higher values are assumed to 
cause excessive de-nitriding and de- 
carburization and increase the ex- 
plosion hazard with the additional 
free hydrogen. Many investigators, 
principally foreign, have disproved 
this contention, citing instances of 
improved nitriding practice at am- 
monia dissociations of 60 to 85%. 

Pressure is a variable which has 
received only minor attention from 
researchers. One unusual effort in 
this direction was reported in Metal 
Progress for April 1953. It involved 
placing parts to be nitrided in pipes 
along with a sealed capsule of am- 
monia, then welding ends on the 
pipes. The containers were passed 
through a furnace at 930° F.; the 
solder seal or the capsules melted, 
releasing ammonia to build up a high 
pressure. Both time and ammonia 
consumption were reduced. 

With regard to cooling rates, it 
has been demonstrated that depth- 
hardness curves are not noticeably 
affected by different cooling rates; 
the only significant effect of a slow 
cool in ammonia atmosphere is the 
prevention of surface discoloration. 
However, in one instance, the prac- 
tice was followed of stopping the gas 
flow while the charge was still hot 


METAL PROGRESS 


Ask your Diemaker 
NEOR 
/ Add up to PLUS PERFORMANCE 
: 
114 
a5 


we have used SPENCER 


whenever a large amount of air a RB O 
is required under low pressure.” 


This E. W. Bliss rolling mill produces copper and brass strip at speeds from 
500 to 1000 feet per hour. The 15 HP Spencer Turbo furnishes air for the air 


wiper which consists of two nozzles—one above and one below the moving strip. 


The blast of air removes and reclaims coolant liquid from the strip. 
Spencer Turbos are 


standard for oil and gas- Spencer Turbos provide reliability and low maintenance because they are 


fired equipment and 100_ all metal; have wide clearances, and only two bearings to lubricate. No special 
other uses such as agita- 


foundations required; discharge may be in any one of four positions; control is 
tion, gas boosting, scale by blast gate and power is proportional to the amount of air used. 

blowing, spraying and 

ventilating. Ask for Bulle- The air delivered is as clean as the air in the room;—cleaner if you use 


tins No. 126 and 107. Spencer filters on the intake. 


THE SPENCER TURBINE COMPANY 


HARTFORD 6 
CONNECTICUT 


Manufacturers of Turbo-Compressors and Heavy Duty Vacuum Cleaners 
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Get UNIFORM QUENCH RESULTS 


with engineered agitation 


If you're considering violent turbulence 
for your quenching operations, we'd like 
to drop this reminder: 

Most of the people who use violent 
agitation in the quench bath do it with 
LIGHTNIN Mixers. 

And without exception, these men re- 
port good heat treating results. Greater 
uniformity of hardness, all over the part 
and from one part to the next. Greater 
depth of hardness, resulting in higher 
over-all tensile strength and toughness. 
No re-treats and rejects due to soft spots. 
No warpage or cracking. For some steels, 
better machinability. 

You can get LIGHTNIN Mixers for any 
type of immersion quenching, martem- 
pering, austempering; for use with any 
quenchant; any size, shape, and quantity 
of pieces, in new or existing tanks. 

For information on the number, size, 
type, and cost of LIGHTNINs you will need 
to get the results you want, just call your 
nearest LIGHTNIN representative (listed 


Lohtain 
Mixers 


PERMANENT .. . Often 
used as a component of 
new quench tanks and 
heat treating furnaces. 
Sizes “4 to 3 HP. 


PORTABLE... These 
LIGHTNINs fit existing 
tanks, and adjust easily 
to the best angle for uni- 
form turbulence. Thirty 
models; sizes Ye to 3 HP, 


SIDE ENTERING . . . For 
large quench tanks; sin- 
gle or multiple installa 
tion, Sizes | to 25 HP. 


MIXING EQUIPMENT Co., Inc. 
171-b Mt. Read Bivd., Rochester 1], N. Y. 


in Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Torontol0, Ont. 


Nitriding .. . 


and deliberately allowing air into the 
retort. The oxide film thus produced 
was said to improve corrosion resist- 
ance and give an attractive finish. 
Opinions differ over whether de- 
nitriding followed by re-nitriding is 
feasible. Decarburization is believed 
to accompany de-nitriding so that the 
original hardness cannot be attained 
by re-nitriding. 
Artuur A, ALLEN 


Spot Welding 
Aluminum Alloys 


Digest of “Spot Welding of 
Light Alloys”, by J. E. Rob- 
erts, British Welding Journal, 
Vol. 2, May 1955, p. 193-199. 


N THE British view, spot welding of 
aluminum alloys has had an un- 
warranted bad name. Aircraft manu- 
facturers, for example, have ap- 
peared loath to accept the technique 
despite its extended application 
among American airframe builders. 

Completely satisfactory welds can 
be assured in production by proper 
consideration of the materials and 
equipment involved. Electrical and 
thermal conductivities of light alloys 
are much greater than for steel, so 
welding requires a high current for 
a short time interval, which means 
that the current capacity of spot 
welding machines must be greater 
than for machines welding corre- 
sponding thicknesses of steel. A sec- 
ond factor is the presence on the 
light alloy surface of an oxide film 
having high electrical resistance. 
This can be overcome, where neces- 
sary, by suitable chemical treatments 
that remove the original oxide and 
leave a thin film of much lower and 
more uniform resistance 

A combination of chemical clean 
ing and scratch brushing is advis 
able. The former should include 
degreasing, dip in alkaline deter 
gent, rinsing, chemical pickle, an 
other rinse, followed by a flash dip 
in nitric acid for alloys containing 
copper. Wire brushing can be done 
after degreasing, but more consistent 
results will be obtained if it is carried 
out after the complete chemical 
cleaning Chemically 
cleaned material which has too high 
a contact resistance, either through 


sequence, 
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The TIMKEN Company 


reports: 


NICHROME 
Carburizing- 


Quenching 
Fixtures 
Operating at 1700°F 


LAST UP TO 
4300 HOURS 


This Nichrome fixture carries 4200 Ibs. of Timken Tapered Roller Bearings 
into a carburizing furnace at 1650-1700° F. for 16 to 96 hours; then 
both fixture and load are oil quenched. The entire weight of fixture and 
work load — over 4700 Ibs. — is suspended from 3 Nichrome eye-bolts. 
These Nichrome fixtures subjected to this punishing thermal shock, in 
continuous operation, last up to 6 months. 


Nichrome heat-treating fixtures will give 
you, year in and year out, the lowest obtainable heat-hour 
costs. For nothing but this high nickel and chromium 
alloy will come anywhere near the endurance 
records made under the most severe conditions in plant 
after plant the country over. 


Also, because this is so, the Driver-Harris 
engineers have acquired a wealth of experience 
second to none, in designing fixtures to give you the 
widest possible usefulness. These fixtures for 
The Timken Roller Bearing Company, for instance, 
are built so that the same fixture will carry 
either single or mixed workloads. 


It is certain that you want the same thing 
that The Timken Company wanted — the lowest possible 
heat-hour costs. The answer to your situation 
may be found in the alloy Nichrome, or it may be a 


™ eve-sours 


THREADED 
CONNECTION 


*T. M. Reg. U.S. Pot. OF 


Driver-Harris 


4 Company 


matter of a more practical design for your HARRISON, NEW JERSEY 


fixtures — or both. Ask for our recommendations 


— low heat-hour costs are our specialty. Detroit, Cleveland, Lovievilie, 
s Angeles, San Francisco 


MAKERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING FIELDS 
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WOVEN WIRE 
take the bottlenecks out of 
HEAT TREATING 


HEATPROOF—RUSTPROOF, all-metal 
belt provides controlled movement for 
continuous heating, cooling, washing. 


By combining movement with processing, Cambridge Woven 
Wire Conveyor Belts completely eliminate profit-stealing batch 
handling. Continuous, belt-to-belt flow through annealing and 
tempering furnaces, quenching and pickling baths, and wash 
sprays cuts costs and provides continuous uniform production. 


All-metal belt is corrosion resistant and impervious to heat 
damage at temperatures up to 2100°F. Open mesh construction 
allows heat and gases to circulate freely all around the work 
and provides rapid drainage of process solutions. Cambridge 
belts have no seams, lacers or fasteners to wear more rapidly 
than the body of the belt . . . no localized weakening. Cambridge 
Woven Wire Belts for heat treating are made in any size, mesh 
or weave, and from any metal or alloy. Special retaining edges 
or cross-mounted flights are available to hold your product 
during inclined movement. 


Call in your CAMBRIDGE FIELD ENGINEER to discuss how you can eliminate 
batch handling from your heat treating. Look under "BELTING, MECHANICAL” 
in your classified phone book. OR, write for your copy of Special Report, 
"6 Ways to Increase Heat Treating Production” and 130-PAGE REFERENCE 
MANUAL giving mesh specifications, design information, metallurgical data. 


Ba The Cambridge Wire Cloth Company 


metas 


| 
OFFICES IN PRINCIPAL INDUSTRIAL cities” 


CONVEYOR BELTS 


Spot Welding .. . 


incorrect processing or through 
standing too long after processing, 
can be conditioned for welding by 
wire brushing. 

The coefficient of expansion of 
light alloys is greater than that of 
steels, so there is a greater tendency 
to form shrinkage cracks in or around 
the weld nugget during cooling. To 
overcome this it is necessary to es 
tablish the correct current and pres- 
sure characteristics in the welder. 

Three principal types of spot 
welding machines are used in British 
practice — d.c. stored energy units, 
single-phase a-c. machines, and fre 
quency converter machines. In all 
of them the electrode load cycle is 
of the dual type, wherein the weld 
is formed with a low electrode pres- 
sure. As the weld cools the pressure 
is rapidly increased to two or three 
times that employed during welding. 

The commonest cause of defects 
such as shinkage cracks, segregation 
rings and missing welds is the use of 
incorrect electrode sizes. Normally 
the smaller electrode should be used 
against the thinner sheet, but fre 
quently the opposite combination is 
specified to reduce indentation on 
a thin skin attached to a heavy 
stiffener. In such combinations, the 
outer electrode should have a large 
domed tip rather than a large flat 
tip, to provide more constant and 
controllable electrode contact. 

The practice of merely replacing 
rivets with spot welds is shortsighted. 
While it appears adequate to use 
rivets for, say, 14-gage sheets 
spot welds in this thickness should 
be at least 9/32 in. diameter, so 
wider flanges are necessary. A com 
ponent should be redesigned before 
such a change from rivets to welds 
is made, and it may mean that fewer 
but larger, stiffeners will be needed 
to keep total weight constant. Too 
often the welding engineer is pre 
sented with an unsuitable final de 
sign and instructed to weld it. He 
should be consulted in laying out the 
original design. 

With one notable exception, still 
on the secret list, no British aircraft 
has any important use for spot we ld 
ing. However, manufacturers are 
watching with interest the expand 
ing usage of spot welding on aircraft 
in other countries. 


A lightweight seven-unit diesel 
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“Quenchol Demonstrator 
showed... They needed 
More Cooling Power to 
stop spotty hardness!” 


A large manufacturer of locking pins recently had a problem getting 

uniform high hardness on SAE 1074 steel. Hardnesses varied from 34 to 61 Re 
Hardness. Since this and other factors pointed to the competitive oil they were using, 
they asked Sinclair Representative Russell Smith for his evaluation. Mr. Smith reports: 


“Spotty hardness indicated that the oil being used lacked cooling power. A comparison 
test on the Sinclair Quenchol Demonstrator showed that this oil had a cooling power 
rating of 784... as compared with a rating of 1225 for 521!” 


This test convinced them! 


Mr. Smith continues, “The Quenchol Demonstrator test results persuaded this 
manufacturer to install QUENCHOL 521 immediately. Now they are getting an increased 
and uniform hardness range of 59 to 65 R. Hardness. Moreover, with QUENCHOL 521 
working loads have been increased 67%, from 3 tons to 5 tons per quench, using 

the identical equipment and procedures! Needless to say, this manufacturer is very pleased 
with the cooling power and performance of QUENCHOL! 


Try a FREE Quenchol Demonstrator test on your present quenching oil. See how it 
compares with the amazing cooling power of QUENCHOL 521. Make arrangements through 
your local Sinclair Representative, or write to Sinclair Refining Company, Technical 
Service Division, 600 Fifth Avenue, New York 20, N. Y. Free literature is available, 
and there is no obligation. 


SINCLAIR 
METAL WORKING OILS 
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Winter shipment of perishables in refrigerator cars 
requires a dependable heating device to eliminate 
spoilage. The Preco Automatic Refrigerator Car 


Heater is now used by the thousands to insure pro- 
tection of such perishables as fruits and vegetables 
when shipped during freezing weather. 


; This Preco heater burns methanol which eliminates 
poisonous fumes and is explosion proof. It burns on 
¥ , ~ full flame for 50 hours with one tank of methanol and 

~ H 
Me, y (Goi: delivers a heat output of 6000 BTU's per hour. 

. How It Works—A central tube contains a spun-glass 
wick which draws up the methanol from the tank and 
f iP is lighted at the top surface. In operation, the pilot 
BE Cc light burns constantly, either on pilot or on full flame. 
A coil of Chace Thermostatic Bimetal (B) regulates 
the degree of combustion by controlling the amount of oxygen admitted 
ae to the wick, according to the temperature in the car. The bimetal coil, 


with one end fixed to the housing and the other to the shaft (C), reacts 
to temperature change by rotating the shaft with lever (D) attached, 
lifting or lowering the snuffer arm and plate (A) over the flame. Thus, 
the amount of oxygen available for combustion is varied to produce a 
greater or lesser degree of heat. 


Chace Thermostatic Bimetal is available in 29 types, in strip, coils 
or in complete elements made to your specifications. Write now for 
our free 36-page booklet, “Successful Applications of Thermostatic 
Bimetal,"’ containing valuable information for designers of thermally 
responsive devices. 


Theunorttalic Bimeltal 


1626 BEARD AVE., DETROIT 9, MICH. 
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Spot Welding .. . 


train, built largely of Al-Si-Mg sheet 
alloys and extensively spot welded, 
has recently been put in service by 
the German State Railways. Sheets 
are 3 and 5 mm. thick, welded on 
three-phase frequency converter 
type welding machines. 

A recent innovation in the use of 
Al-Mg alloys (3 to 5@ Mg) is found 
in the Dyna-Panhard 54 motor car. 
General method of construction is 
similar to that of a steel body and 
spot welding is used to a large ex- 
tent. Special equipment was devised, 
including portable welding machines 
with transformers built into the 
heads to avoid long secondary leads, 
and also several multiple-electrode 
welders, believed to be the first of 
their type for use on light alloys. 


A. H. ALLEN 


Cracking of 
Stainless Steel Welds 


Digest of “Initial Character- 
istics of Chromium-Nickel Steel 
Weld Metals”, by J. Heuschkel, 
Welding Journal, Vol. 34, Octo- 
ber 1955, p. 484s-504s. 


LTHOUGH austenitic steel weld 
metal is ductile at room tempera- 
ture, it is often cracked at elevated 
temperatures by thermal stress. The 
cracks may occur during solidifica 
tion of the weld metal behind the 
are crater, or after solidification but 
near a subsequent are ¢ rater, or dur 
ing heat treatment, or during service 
under stress at temperatures above 
about 1050° F. Extensive cracking 
in service may be the result of un 
detected fissures formed earlie 
Since low ductility of the weld metal 
at elevated temperatures is the direct 
cause of the cracks and a compila 
tion of the high-temperature tensile 
properties of such metal has not 
previously been published, a thor 
ough investigation of 15 composi 
tions was undertaken at the West- 
inghouse Research Laboratory. 
The weld metals tested contained 
17.1 to 25.9% Cr, 9.2 to 33% Ni, 1.4 
to 1.66% Mn, 0.31 to 2.02% Si, 0.04 
to 0.16% C, and up to 1.99% Mo, 
0.34% Ti, 0.94% Cb, 1.4% W, and 
0.085% N. Tensile tests were made 
at controlled temperatures and strain 
rates on weld metal deposited with- 
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“How Chace Thermostatic — 
Refrigerator Car Heater 
al 
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$108 saved on 
every mill roll 


with TOCCO Induction Heating 


Heat-Treating Time—30 


When progressive engineers at The McKay Machine Company switched from 
conventional heat-treating methods to TOCCO induction hardening of their 
mill rolls, they achieved not only increased production but also important 
cost savings, and perhaps most important of all, a greatly improved product. 


56 Times as Fast! 


Formerly mill rolls required a 12-hour heat, a 15-min- 
ute salt brine quench, 12 hours tempering and a 4-hour 
cooling period. With TOCCO the whole job is done 
—and done better—in just 30 minutes—56 times 
as fast! 


Here’s Real Economy 


Reduced furnace time saves $28.00 per roll. More im- 
portant, grinding time is cut in half (saving $80 per 
roll) because TOCCO minimizes distortion and 
there’s less stock that must be removed. Runoff used 
to be as much as 4"— frequently requiring a separate 
straightening operation. 


THE OHIO CRANKSHAFT COMPANY 


FEBRUARY 1956 


Product Improved 


Because TOCCO “scans” the mill roll, i.e. heat treats 
it progressively, only a small section is at critical 
temperature at any one time, That's why distortion is 
minimized and little finish grinding is required, This 
means that TOCCQO-hardened mill rolls have a more 
uniform case-hardened depth than possible with old 
fashioned methods which in turn means longer life 
and better performance. 


Why not have a TOCCO engineer survey your plant to 
determine where TOCCO can reduce your costs, in- 
crease production speed and improve product quality? 


| NEW FREE 


BULLETIN 


Mail Coupon Today 


THE OHIO CRANKSHAFT CO. 
Dept. R-2, Cleveland 5, Ohic 


Please send copy of “Typical Results 
of TOCCO Induction Hardening and 
Heat Treating 


Name 
Position 
Company 
Address 


City 


F Heat-Treating Time—28% 
ia ‘oO ej 4 
= 
| 
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Stainless Welds . . . 


out restraint in the form of single- 
U grooved welds in % or %-in. plate. 

/ ; : With only one exception all the 
3 sys welds were free from cracks. The 

2 plate was deformed about 10° by 


WITHOUT 
COST FOR 
COOLING 
WATER 


each weld. The tensile specimens 
were machined lengthwise from the 
weld deposits 2.25 in. long by 0.357 
in. diameter. Each kind of weld 
metal was tested at 6 to 15 tem- 
peratures between room tempera- 
ture (or sometimes — 300° F.) and 
2000 or 2200° F., with continuously 
recorded load-deflection curves. All 
the deposits were analyzed chem- 
ically and examined metallographic- 
ally, some with an electron micro- 
scope. The ferrite contents, which 
ranged from 0 to 27% before strain- 
ing, were estimated from Magne- 
Gage measurements. 

All the weld deposits became 
weaker more or less regularly as the 
test temperature rose. Most of the 
alloys also lost ductility as well as 
strength between 1200 and about 
1800 or 2000° F. At that point a 
minimum in many of the ductility- 
temperature curves occurred with 
improved ductility at higher tem- 
peratures. The low ductility at about 
1800° F., well below the melting 
point, was believed to be due to 
weakening of the grain boundaries 


ACCURATE TEMPERATURE CONTROL 
of Hydraulic Liquids PREVENTS LOSSES 


by a film that was changed or dis 
solved at higher temperatures. The 
fully austenitic welds were stronger 
at high temperatures than those con- 


@ This NIAGARA AERO HEAT EXCHANGER cools the taining ferrite. The present data, 

liquid for a large hydraulic press, preventing heat damage to the however, do not support the belief 

pump stuffing boxes. Using outdoor air as the evaporative cooling that ferrite in the weld metal re 

medium, it removes the heat at the rate of input (1,875,000 duces the sensitivity to cracking. The 

ay BTU/hr.) with no cooling water consumption except a negligible elongation at 1200° F. and at 1800° 
Mie amount evaporated. F. did not increase with the ferrite 
; Air is free and cheaper to move than water. You can save much content at 80° F. The austenitic 


ye expense in pumping, piping and power, and quickly recover the welds were brittle at 1800° F. and 
“. equipment cost from the water saving, crack-sensitive because the grain 
te Similar Niagara machines cool] water, oils, solutions, lubricants 
and coolants for many mechanical, electrical and chemical pro- 
cesses. You can cool quench baths, welding machines, plastic 
molds, furnaces, controlled atmospheres, gases, compressed air 


matrix is relatively strong so that 
imposed stresses are concentrated at 
the grain boundaries, which are con 


: either for power or instruments or processes. In a closed system, taminated and weak. Although ‘the 

G your coolant is never contaminated. The system is simple and plain chromium-nickel steel welds 

ie easy to keep up; the equipment has a long, useful life. Select from that showed some ferrite at 80° F. 

ae a wide range of sizes up to 30,000,000 BTU. happened to be less strong and more 

a Write for Bulletin 120 to obtain a complete description. ductile at 1800” F., no correlation 

between ferrite content and elonga- 

tion at 1200 or 1800° F. was ex- 

N I A G A R A B L @) WwW E 4 Cc @) M 4 A N Y hibited in the charts plotted from 

data for all compositions. 

i Dept.m.P., 405 Lexington Ave. New York 17, N. Y. Weld deposits of Types 321 

tt (18-8 Ti) and 316 (18-8 Mo) had 

a Niagara District Engineers in Principal Cities of United States and Canada very good ductility (above 21% 
| 
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* for 
tomorrow’s 
@ car 


Attraction — Car dealers report the rich, luxurious interiors, made pos 
sible only through the generous use of stainless steel trim, have a definite 
sales appeal to modern day car buyers. But that’s only half of it! 


Lasting Beauty, that resists corrosion, absorbs abuse and wear, yet re- 
turns to its “new car” brightness and color when wiped with a damp 
cloth, convinces buyers even more that the accent metals of their new 


SHARON STEEL CORPORATION MI’ 206 car must be of stainless steel, 
Shoron, Pennsylvania 


* Sales Appeal 


Automotive Suppliers: Sharon has, since the beginning, been a prime 


Please send Sharonart Surface Rolled Patterns in 


Stee! brochure Galvanite booklet () supplier of stainless steel to the automotive industry. For full informa 
tion in all types of this metal applicable to your industry, contact the 


Pom 

A, Sharon office nearest you or write direct. 
Name 7 


Position SHARON STEEL CORPORATION 
Sharew, 


City Zone State — 


DISTRICT SALES OFFICES: Cuicaco, CincINNATI, CLEVELAND, Dayton, Detrorr, Grano Rapips, INDIANAPOLIS, 
Los ANGELES, MILWAUKEE, New York, PHiLapecpuia, Rocnester, SAN FRANCISCO, SHARON, SEATTLE, 
MONTREAL, Que., TORONTO, ONT. 


| 
@ 
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ABRASIVES 


Conventional chilled iron abrasives break down rapidly , Lb 
cause high maintenance costs i ; annealed iron abrasives 
don't have the cutting efficiency, tend to leave graphite de- 
posits B . The choice is determined by the side of the 
abrasive fence you are on En} ; your own blastcleaning 
requirements are the deciding factor. But here's a point: Con- 
trolled T “chilled” and Permabrasive “annealed” shot and grit 
are engineered — ja to overcome the respective disadvan- 
tages of chilled iron and annealed iron abrasives. If you must 
use chilled iron abrasives, Controlled "T" cleans as fast as any 
chilled iron abrasive e r , yet lasts far longer, is easier on 
equipment. If you can use annealed iron abrasives, Perma- 
brasive cleans fast, leaves a clean surface aS and is 


the most durable of all annealed iron abrasives. We'll guar- 


antee a savings* in writing , and give you a check to 


bai produce the guaranteed savings if we fail. 


* 10% in the case of Permabrasive 
15% in the case of Controlled T 


produced by 

THE NATIONAL METAL ABRASIVE COMPANY 
Cleveland, Ohio 

THE WESTERN METAL ABRASIVES COMPANY 
Chicago Heights, Illinois 


SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & COMPANY 


(INCORPORATED) 


CHICAGO DETROIT © CINCINNATI! ST.LOUIS * NEW YORK 


CLEVELAND © PHILADELPHIA * PITTSBURGH © INDIANAPOLIS 


Stainless Welds . . 


elongation) at 2000° F., with higher 
values at all lower temperatures and 
no dip in the ductility-temperature 
curve at 1800° F. Type 347 welds 
(18-8 Cb) all showed this dip with 
some elongations as: low as 6% at 
1800° F. 

Silicon and columbium were the 
most embrittling elements at 1800° 
F., but no welds with high nickel 
(above 15%) were ductile at 1800° 
F. Nickel consistently increased the 
strength at 1800° F., and chromium 
decreased it. All welds with more 
than 16,000 psi. tensile at 1800° F. 
had less than 12% elongation. 

For the best high-temperature 
ductility and freedom from cracking 
in this type of weld metal the lowest 
strength above 1200° F. should be 
sought by restricting the nickel and 
columbium contents and adjusting 
manganese to about 4% (supporting 
data on Mn will be published later). 
Raising chromium to decrease 
strength is inadvisable because of 
the danger of forming brittle sigma 
phase. In addition to decreasing the 
hot strength, the hot ductility should 
be promoted by decreasing or alter- 
ing the form of the boundary-weak- 
ening elements silicon, carbon, nitro- 
gen, oxygen, sulphur and phos- 
phorus. The Type 321 weld with 
excellent ductility was the cleanest 
because of the use of electrodes with 
the lowest impurity content and an 
effective argon shield. 

Photomicrographs are shown to 
prove that a weld that was free from 
microfissures when completed devel- 
oped local fissuring when strained 
in tension at 1650° F. The cracks 
were all approximately normal to the 
tensile stress at 1800° F. and usually 
followed grain boundaries. Crack 
susceptibility in weld metal is thus 
not necessarily due to the formation 
of fissures in welding. High-tempera- 
ture bend tests would evaluate such 
susceptibility. 

The existence of notches between 
beads or between weld and plate is 
common in welds and increases the 
necessity for high ductility. A mini- 
mum of 15% elongation at 1800° F. 
is considered desirable. In both Type 
308 and Type 347 weld metals the 
ratio of notched to unnotched 
strength is over one at all tempera- 
tures up to 2000° F. so that neither 


is by definition notch-sensitive. But 
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Information! How to Purchase 


and use RADIOCHEMICALS — 


GENERAL CHEMICAL Orvision 


- 


Industrial and research applications of radioisotope 
reagents are increasing by leaps and bounds. Vir- 
tually every field can use them profitably. That’s 
why Baker & Adamson’s special 24-page radiochem- 
icals catalog is a “must” for everyone who wants to 
learn more about these unique new nuclear tools. 


The booklet is simple, clear, instructive; written 
for the non-technical management man as well 
as the laboratory scientist. Besides telling what 
radiochemicals are, it includes: 


* Information on the most important fields of use. 


* Complete listings of the full line of B&A Radiochemicals 
including Carbon-14 Labelled Compounds and Deuter- 
ated Compounds as made for B&A by Tracerlab, Inc. 


* Formulae, specific activities, energy in MEV of principal 
radiations. 


* Data on prices, packaging, shipping and handling. 

* Details on how to obtain necessary AEC authorization. 
GET YOUR FREE COPY!Fill in coupon or write 
today on your letterhead for a copy of Baker & Adamson 


Radiochemicals and learn how you too may benefit from 
using them in your research and development programs. 


BAkER & ADAMSON 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, Y. 


FEBRUARY 1956 


Illustration from catalog showing use of radioactive 
piston ring to study engine wear (Standard Oil (NJ) 


Photo) 


The ready detectability of 
radiochemicals makes them 
extremely valuable for 
analytical purposes 


A minimum of special facilities is adequate to 
establish a program using radwisotope reagents 


ATTACH TO YOUR LETTERHEAD AND MAIL. 


BAKER & ADAMSON PRODUCTS | AW, 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, M. ¥. 


Please send copy of catalog,’‘Haker & Adamson Radiochemicals”’ 


Name — 
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| 
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Stainless Welds . . . 


between 1400 and 1800° F. Type 


Here’s how 
347 welds, with 5.7% elongation, 
they make showed a very decided drop in the 


ratio of notched to unnotched duc- 

Ed tility. (The notched elongation was 
dou bly sure only 0.004 in. in 1.5 in.) Type 308, 
with 20% elongation, showed at those 
temperatures its highest ratio of 


at FORD } notched to unnotched ductility. Thus 
notches in Type 308 welds are not 


so serious. 
Solution heat treatment of these 


high-alloy welds lowers the yield 
strength and increases ductility, es- 
pecially at high temperatures, but 
while heating a weldment to the ef- 
fective temperature, thermal stress 
can often produce cracks. Fissures 
were actually obtained by stressing 
at 1500 and 1800° F. in the labora- 
tory. Cracking in service at tempera- 
tures below that at which minimum 
ductility exists is explained by 
assuming that with prolonged stress 
the temperature for loss of ductility 
would be lowered. 


AMMA BRA AMAR MAN 


It is concluded that there is no 
relation between ferrite content of 
these austenitic welds and hot duc- 
tility, but that fully austenitic welds 
with stronger matrices cannot be 
ductile at high temperatures unless 
the grain boundaries are microscop- 
ically clean. Welds having low duc- 
tility at 1800° F. are likely to crack 

not only when made, but also later 
Marshall Furnaces aid un revealing in service. Welding electrodes and 
important data technique should be evaluated on 
the basis of the deposits between 
HEY’RE ‘‘ecreep testing’’ closely controlled over the speci- 1500 and 2200° F. instead of at 
metals at Ford Scientific Lab- men. It can be uniformly main- room temperature. 
oratories at Dearborn using Mar- tained, spot controlled or grad- G. 
shall Tubular Furnaces!A battery uated zone by zone throughout 
Dearborn in above photo. oratories of the automotive 
This creep test is > metal Diffusion in 
means of metallurgical fact-find- refining, all use Marshall testin ° 
ing? It means eding “deforma- Furnaces. Many have made ions lron-Chromium Alloys 
tion characteristics of metals standard equipment. 
under sustained loads at elevated Vital partner of Marshall Fur- Digest hg o> of Chro- 
temperatures”. naces is the Marshall Control fron”, by P. L. Gruzin, Doklady 
Marshall Furnaces are ideal in Panel. It regulates current input, Akademii Nauk S.S.S.R., Vol. 
this type of test. In creep tests, permits still further refinement 100, 1955, p. 65-67. 
tensile, and stress-rupture tests, of temperature control. Write 
heat in Marshall Furnaces can be for descriptive literature. “Lite QuEsTION of the mechanism by 


MARSHALL PRODUCTS CO which alloying elements influence 
270 W. Lane Ave., Corumsus 2, Onto the rate of solid-state reactions in 
steel — and therefore steel harden- 
ability —is of both scientific and 


FURNACES-- practical interest. Measurements of 


the decrease in rate of decomposition 


CONTROL PANELS of austenite caused by additions of 
. 4 . . 


chromium indicate that these addi- 


F. ComsTock 
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fatigue-pro 


STRENGTH... 


WITHOUT HEAT TREATING 


“FATIGUE-PROOF®” steel bars offer 
high strength in-the-bar . . without the ex- 
pense and trouble of heat treating. ‘Tensile 
strength is in the 140,000 to 150,000 p.s.i. 
range .. hardness, which is related to this 
strength level, is approximately 30 Rock- 
well “C.” 


“FATIGUE-PROOF” has uniform 


“FATIGUE-PROOF” machines at least 
25% faster than annealed alloys. .50% to 
100% faster than heat treated alloys. 

“FATIGUE-PROOF’s” excellent ma- 
chinability permits faster speeds, heavier 
feeds, better tool life . . your production 
rates will increase. 


Manufacturers of America’s Most Complete Line 
of Quality Cold-Finished Steel Bars 


JUST PUBLISHED! Ask for your copy of this 
new 20-page booklet which gives additional information 
on the remarkable new ““FATIGUE-PROOF.” 


1424 150th STREET - HAMMOND, INDIANA 


strength across the bar . . and this uniform- 
ity is maintained from bar to bar. . lot to 
lot. This remarkable uniformity of strength 
makes “FATIGUE-PROOF™ ideal for ap- 
plications in the 140,000 to 150,000 p.s.i. 
range that formerly required heat treated 
carbon and alloy steels, either hot rolled 
or cold drawn. 


MACHINE 


Distortion from machining is held to a 
minimum . . surface finish is greatly im- 
proved. 

Our Sales Engineers will be happy to 
show you how you can cut costs and elim- 
inate problems and provide samples for test 
purposes. 


LA SALLE STEEL CO. 
1424 150th Street 
Hammond, indiana 


Nome__. 
Company_ 
Address. 


City. Zone 


STEEL BAR 


Please send me your “FATIGUE-PROOF” Bulletin 


another revolutionary development by La Salle 
gives 
yet 
= 

r | 
127 


Diffusion .. . 


tions strengthen the binding of the 
iron atoms and significantly decrease 
the rate of diffusion of iron in the 
iron-chromium alloy. 

Diffusion rate measurements were 
made on two steels whose composi- 
tions were: 7.90 Cr, 0.03 C, 0.06 Si, 
0.21 Mn, 0.22 Ni, 0.024 S, 0.007 P; 
and 3.98 Cr, 0.17 C, 0.18 Si, 0.24 
Mn, 0.15 Ni, 0.22 S, 0.008 P. Homo 
geneity was obtained by hot work 
ing the 11-lb. ingots and then an- 
nealing the billets for 30 to 40 hr. at 
2000 to 2200° F. Diffusion speci 
mens, 0.2 * 0.3 * 1.0 in., were pre 


332 South Michigan Avenue 


most widely used high chrome, 
ng operations by which reducing cones and shafts (both 


medium nickel alloys. 


pared and then vacuum annealed at 
2000 to 2200° F. 
The self-diffusion coefficient of 


... of Duraloy HH Alloy, one of the 
statically cast of the same alloy) were welded to the centri- 


fugally cast rolls 


a—the size: 20 feet long—14" OD, %" wall thickness 


b-—weldi 
CHICAGO OFFICE. 


iron was determined using Fe” and 
three to five tests were averaged. At 
2190° F, the D values were: 

8% Cr alloy 9.0 10 "sq.cm. 

1% Cr alloy 15.0 * 10 

Pure iron 5 x 10” 


Two items concerning these furnace rolls may be of particular interest: 


These two items will serve to emphasize two phases of our service: (1) the 
large size centrifugally cast tubes we are able to produce and (2) our 


machining and finishing facilities, including welding. 
Our new 16-page general Bulletin — 3354-G — gives complete details. 


Would you like a copy? When writing or calling would you mind telling 
us the general nature of your high alloy casting requirements? Better yet, 


if you have specific requirements on which we could help, let us have 


the details. 


(The value for pure iron is given 
for comparison and is consistent both 
with previous Russian work and 
with the results of Birchenall and 
Mehl in this country.) Although the 
self-diffusion coefficient is higher in 
the iron-chromium alloys than in 
pure iron at higher temperatures, at 
temperatures as low as 1650° F. the 
presence of 8% chromium lowers the 
D value of iron by a factor of about 
ten. This change with temperature 
eccurs because the activation cner- 
gy, Q, for the 8% chromium alloy is 
90,000 cal. per mol compared to 
68,000 (74,200 according to Birche- 
nall and Mehl) for pure iron 


The experimentally determined Q 
value for the 4% chromium alloy was 
69,000, but the presence of 0.17% 
carbon in this alloy modified the 
effect of the chromium. When a cor- 
rection was made for the effect of the 
carbon, the revised Q value was 
75,000. Since the latter value seemed 
more reasonable it was concluded 
that carbon has the same influence 
on the self-diffusion of iron in the 
presence of chromium that it has in 


chromium-free alloys. 


These measurements of self-diffu- 
sion of iron in iron-chromium alloys 
gave support to the view that chro- 
mium retards the decomposition of 


austenite by increasing the binding 
of the iron atoms and by slowing 
their diffusion at temperatures below 
9 

about 2000° F. A. G. Guy 
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n machi | ned parts Appeal and usefulness of brass or aluminum 


forgings and pressure die castings are in- 
creased greatly by multiple drilling, reaming, 
tapping, gang-milling, turning, broaching or 
knurling at the skilled hands of Titan 
machinists 

Equipment includes turret lathes and auto- 
matic chucking machines for producing fin- 
ished machine parts of volume, quality, 
economy and superb finish. For example, 
high-quality forgings are supplied by Titan 
ready for assembly —already precision- 
broached and gang-milled with multiple 
drilled and tapped holes 

When smaller quantities of fabricated 
parts are needed, Titan hand screw machine 
facilities come into play Here, holding to 
closest tolerances and precision requirements 
is regular practice 

Let us suggest how Titan machined parts 
may solve your assembly probl ms and cut 
costs. Write for more information. And send 
for new 40 page full-color booklet Behind 
the Scenes.” Use the coupon below 


Dept. F 


Titan Metal Manufacturing Co , Bellefonte, Pa 


Gentlemen Please send 40 page booklet 
Behind the Scenes 


Name 


Title 


METAL MANUFACTURING COMPANY 
Bellefonte, Pa. Offices and Agencies in Principal Cities 


Titan brass pressure die costings ‘Titan brass ond bronze forgings Titen bress and eluminum hand screw port 
ern automatic chuck- -| Accurately 
ing machines for pre- ' @ Titon forging on o 
sparkle 


FAST______ | 


POSITIVE 


And economy makes four... four major reasons you'll 
want to investigate the advantages of sodium hydride 
descaling. 

This versatile method descales a wide range of 
metals and alloys in only minutes. And with compact, 
low-cost, easily maintained equipment. No problem of 
waste disposal or of metal pitting. Unlike pickling, 
sodium hydride descaling never attacks base metal... 


acts uniformly on crevices and high spots alike. 


REMEMBER 


sodium hydride descaling is: 


PRODUCTIVE. 


If you already have a hydride descaling unit, 
Ethyl offers you a dependable, continuing supply of 
high quality sodium to operate it. If you'd like to 
install one, we can help there, too. With suggestions, 
recommendations, estimates that will put this 
advanced, highly efficient method to work for you 
promptly, 

For lower labor costs, higher production, more posi- 
tive descaling, mail this coupon today. 


For Titanium, Carbon and Alloy Steels, Stainless Steels, High Speed 
lool Steels, Cast Iron, Nickel, Inconel, Copper, Silver, Stellite. 


100 PARK AVENUE, NEW YORK 17, N.Y. 


ETHIVE 


Gor industry 


ATLANTA, BATON ROUGE, CHICAGO, DALLAS, DAYTON, DENVER, DETROIT, HOUSTON, 
KANSAS CITY, LOS ANGELES, NEW ORLEANS, PHILADELPHIA, PITTSBURGH, SALT LAKE CITY, 


ETHYL CORPORATION 
soovum 


scribing its uses, advantages, 


typical reactions and neces. 


SAN FRANCISCO, SEATTLE, TULSA, MEXICO CITY AND (ETHYL ANTIKNOCK, LTD.) TORONTO. 


100 Park Avenue, New York 17, N.Y. 


Please send me brochure on NAME 
Sodium Hydride Descaling de- FIRM 


ADDRESS 


sary equipment. 
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Colson cures 
barrel-truck fatigue with 


STRONGER BACKBONE FROM OSTUCO 


First experimental models of Colson Corpora 
tion’s barrel and drum handling truck strained, 


twisted and snapped under loads below their 
ity. Failures in- 


intended 


1,000 pound 
creased when the Elyria, 


capacity. 
Ohio, manufacturer 


loads over rough 


tested trucks with heavy 


surfaces. 


’ (the truck's 


Tracing trouble to the “Backbone 
main structural member), Colson and Ostuco 
came up with a 1'% 


engineers got togethe 
square formed seamless tube to solve the 
the redesigned 


fatigue proble 


Since 1947, 


drum handling truck has been serving Colson 
.. and above 


customers, handling loads up to 
its capacity. Successful? Colson has yet to 


hear of one failure, 
production problems werk themselves out when 
you talk them over with an OsTUco enginee: 
It’s easy to atart the process by contacting a 
nearby OsTuco sales office, or by writing direct 


to the Shelby factory. 


OsSTUCO 


another reason 


Unique Single-Source Service at 
and error . 


interplant shipment 
why your product can be improved when components 


are made from 


OSTUCO TUBING 


SEAMLESS AND ELECTRIC WELDED STEEL TUBING 
—Fabricating and Forging 


FEBRUARY 1956 


eliminates 


CANADA, RAILWAY & POWER ENGR. CORP 
EXPORT: COPPER WELD STEEL INTERNATIONAL COMPANY 


117 Liberty Street, New York 6, New York 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company * SHELBY, OHIO 
Birthplace of the Seamless Steel Tube industry in America 
SALES OFFICES: BIRMINGHAM © CHARLOTTE © CHICAGO (Ook Park! 
CLEVELAND * DAYTON © DENVER * DETROIT (Ferndale) 
HOUSTON © LOS ANGELES (Beverly Hills) * MOLINE 
NEW YORK © NORTH KANSAS CITY © PHILADELPHIA 
PITTSBURGH * RICHMOND © ROCHESTER © ST. LOUIS 


ST. PAUL © SALT LAKE CITY © SEATTLE * TULSA * WICHITA 
, 10 
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DUTY BOX FURNACES 


U.S. Hammered Piston Ring Company of Stirling, New 
Jersey, manufacturers of aviation piston rings, found that 
very close tolerances could be met when hardening their 

rings in Hevi Duty Furnaces. 


These furnaces operating 24 hours a day treat thousands 
of rings in size from | to 33 inches in diameter. 

Leo Maren, Plant Superintendent, says, ‘| have used 

Hevi Duty Furnaces for over 20 years. | like the even heat 
and uniform temperatures afforded by the heating elements 
located on the six sides of the work chamber.” 

Learn more about the many features that are designed 

into Hevi Duty Box Furnaces. 


Write for Bulletin 441. | HEMISB-U7Y, 


EVi DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
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Extrusion of 
Aluminum Cable Sheath 


Digest of “Experimenta! Ex- 
trusion of Aluminum Cable 
Sheath at Bell Telephone Lab- 
oratories”, by G. M. Bouton, 
J. H. Heiss and G. S. Phipps, 
Bell System Technical Journal, 
Vol. 34, May 1955, p. 529-561. 


xTRUDED aluminum — telephone 

cable sheath costs less, is light 
er and has greater tensile and creep 
strength than lead. However, the 
technique for extruding such protes 
tive covering directly over paper 
insulated cable core at low tempera 
ture to avoid ruining the paper or 
other organic insulation has yet to be 
developed to commercial perfection 
Laboratory exploration of the pro¢ 
ess makes the outlook promising. 

In the telephone industry, lead 
has already been supplanted to a 
major extent by composite sheaths, 
such as Alpeth or Stalpeth. The for 
mer is a thin corrugated aluminum 
sheath covered with extruded poly 
ethylene-carbon black compound. 
The overlap seam in the aluminum 
is sealed with an organic adhesive. 
Stalpeth consists of a thin corrugated 
aluminum inner sheath without over 
lap or seal. Over this is a sheath of 
corrugated tinned steel sheet with 
soldered seam. The assembly is cov 
ered with extruded polyethylene 
compound, An all-aluminum sheath 
would cost less than these compos 
ite sheaths. 

While the fatigue limit of alumi 
num at 10° cycles is well above that 
of lead on a stress basis, in aerial 
service the strains might be similar 
in lead and aluminum sheaths since 
their temperature coefficients of ex- 
pansion are similar and the copper 
core exerts a controlling effect on 
both types. Because of the highes 
modulus of elasticity of aluminum, a 
given strain results in a much higher 
stress than in lead. It is known fur 
ther that temperature fluctuations 
cause strains in aerial cable sheath 
considerably above the fatigue en 
durance limit. Hence, until strain 
data are collected on sheath in serv 
ice environments and fatigue tests 
are conducted at such strains, the 
field life expectancy of aluminum 
sheathed cables will at least be open 
to question. 

Early studies on the plasticity of 
aluminum sheath indicate that about 


ten times as much pressure would be 
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required to extrude 99.99% alumi 
num, compared to lead with 1% anti- 
mony at 510° F. The pressure would 
be even greater for less pure alumi- 
num. About 50,000 psi. is required to 
extrude lead cable sheathing alloy 
through conventional extrusion dies, 
so the pressure for aluminum in such 
equipment would be far beyond the 
strength of available structural ma- 
terials. 

A new type of press was designed 
which has two pistons operating 
from opposite ends of the extrusion 
cylinder, Ratio of bore to stroke was 
made as large as possible because of 
pressure loss through friction and 
shear of aluminum at the cylinder 
walls. Use of two opposed pistons in 
sured a reasonable amount of ma- 
terial being extruded per stroke. For 
example, two cylindrical aluminum 
billets of 2.2 in. diameter and about 
3.5 in. long produced about 50 ft. 
of cable sheath, ' in. diameter with 
0.028-in. wall. 

Heat is supplied to the ends of the 
cylinder through two sets of band 
elements regulated by a recording 
controller. Pistons are heated by 
sliding coil heaters which serve to 
balance the heat lost by conduction 
through the pistons and thus tend to 
provide good temperature distribu- 
tion along the cylinder wall. The 
press may be operated either at con- 
stant applied pressure or constant 
extrusion rate through suitable valv- 
ing and gages. 

The opposing operation of the 
pistons minimizes the bending mo 
ment on the tools and also reduces 
the shear surface within the alumi 
num as it approaches the extrusion 
orifice. This design results in far less 
dissipation of pressure than in con 
ventional single-piston lead presses 
in which some of the material from 
the top must flow around the core 
tube, join and then flow through a 
highly restricted path to the point 
of sheath formation. 

The shape of the tip of both the 
die and core tube has an important 
effect on the quality of the sheath 
and the extrusion rate. A sharp edge 
on the die results in high extrusion 
speeds, but the sheath is neither 
round nor smooth. Smoothness was 
improved by varying the radius of 
the extrusion point, but the sheath 
was either very much out of round 
or perhaps flattened in side portions. 

Flattening was believed to be the 
result of distribution of pressure to 
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HEVI 


Dry Type Transformers 


HEVI DUTY FURNACES- 


Western Gear Works, o leading manufacturer of high 
quality aviation gears, uses Hevi Duty Vertical Retort 
Furnaces to carburize and normalize. These furnaces are 
required to treat many sizes of special gears made from 
a variety of steels including Boron Steel. 


G. R. Leghorn, Chief Metallurgist of the Western Gear 
Belmont Plant, says, ‘Using these furnaces with zone 
temperature control and forced circulation of the carburizing 
atmosphere inside the sealed retort, we are always sure 

the gears will be treated to the exact case depths and 
carbon concentrations required.” 


You, too, can produce consistently uniform results if you 
specify Hevi Duty Vertical Retort Furnaces for Carburizing, 
Nitriding, Dry Cyaniding, and Bright Annealing. 


| Write for Bulletin 646. 
, 
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Cable Sheath . . . 


the top and bottom rather than to 
the sides of the die and core tube; 
thus a variable extrusion rate was 
produced around the annulus. To 
equalize this pressure the radius at 
the tip of the die was replaced with 
a 45° conical section ground to pro 
vide a “land” whose length could be 
varied as required, This land formed 
the outer sheath gate surface of the 
annulus, and produced improvement 
in both smoothness and roundness 


Other details of die and core tube 


design were found equally impor- 
tant. Increasing the length of the 
land from 0.020 in. to 0.033 in. gave 
a reduction of extrusion speed. De 
creasing the land from 0.020. in. 
below about 0,005 in, tended to pro 
duce rough, irregular sheath. In 
creasing the angle of the core tube 
beyond the 45° angle of the die land 
resulted in sheath that was rough 
and out of round. Best results were 
obtained when the core tube angle 
was slightly less than the die land 
angle which was fixed at 45°. This 


produced a slightly restricting effect 


STEEL MILL ROLLS 
TITUSVILLE FORGE 


ALL TYPES AND SIZES FORGED AND 
GROUND TO YOUR SPECIFICATIONS 


Plate rolls—bending rolls 


back up rolls —straight- 


ening rolls--table rollers and other mill rolls are 
dependably forged and ground in any size—to any 
specification at Titusville Forge. Illustrated above is 
a straightening roll being ground on our 42” Landis 
Grinder. Size is 16’ diameter x 28'3's"’ long, 40 45 


scleriscope hardness. 


Rely on Titusville Forge for rolls that meet your 


specific requirements. 


STRUTHERS WELLS CORPORATION 


TITUSVILLE FORGE DIVISION 


TITUSVILLE, PA 


PLANTS AT TITUSVILLE, PA., and WARREN, PA, 


Offices in Principal Cities 


as the aluminum approached the 
final point of wall thickness. 

The extrusion temperature must 
be limited in order to prevent dam 
age to the core wrap paper. A tem- 
perature of 620° F. causes only 
slight discoloration of red and white 
undried core wrap paper. 

In conventional extrusion where 
continuous lengths of tubing are not 
required the practice is to remove 
the cylinder residue from the press 
after each extrusion stroke. When a 
cylindrical billet is placed in the 
press cylinder, there is a tendency 
for the billet to become thicker in 
the middle as pressure is applied at 
one end, This may effectively seal 
the cylinder at this point and entrap 
a fairly large amount of air between 
this restriction and the old charge 
material. The condition can be cor- 
rected by scoring the billet with four 
equally spaced longitudinal “V” 
grooves approximately 0.010 in. 
wide and deep. 

Air entrapment can be minimized 
further by maintaining the preheat 
ing temperature of the billets slight 
ly below that of the residual charge 
in the cevlinder. The end of the billet 
in contact with the hotter residual 
charge increases more in diameter 
than does the cooler portion close 
to the piston, thus contacting the 
cylinder walls near the old charge 
first. As temperature equilibration 
takes place under pressure, the in 
creased diameter moves outward 
along the axis of the billet toward 
the piston, forcing air out of the 
cylinder. 

As might be expected from the 
double ingot charging procedure, 
seam welds are present in the sheath, 
diametrically opposite on a horizon 
tal plane. If considerable dross is 
present, sharp lines ot ce marcation 
along these welds may be observed. 

Initial experiments indicated that 
oil coatings on successive billets de 
creased the extrusion pressure. How 
ever, this practice invariably re 
sulted in poor welds in the sheath 
and was therefore discontinued, 
Coatings on the core tube and die, 
however, improved press operation 
Among the materials tested as die 
and core tube lubricants were Teflon. 
various silicone greases, mixtures of 
petroleum jelly and mutton tallow 
heavy paraffin-base cylinder oils 
copper flashes produced by replace 
ment from copper bearing solutions 
and finally a heat-polymerized oil 
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GET 
maximum , 


toughness 
AND 


resilience 
IN... CRUCIBLE TEMPERED 


Crucible hardened and tempered spring steels give you the best 


combination of maximum toughness, resilience and resistance to MP2 
fatigue Crucible Steel Company of America 
j . . Henry W. Oliver Building, Pittsburgh 30, Pa 
You get exceptional uniformity, too. For once a standard for 
licati thon testes and bend teste I'd like a copy of your 32-page booklet on cold 
your application has been set, hardness tests, and bend tests for sailed weedieite deste 
toughness, insure exact duplication of production lots. 


Crucible hardened and tempered spring steels are promptly + Nome Title 
available in a full range of sizes, tempers and finishes — in coils 
or cut to your particular length requirements. And experienced Compony 


Crucible metallurgists can help you make the best choice for 
your job. For information on cold-rolled tempered and specialty 
steels, get your free copy of Crucible’s 32-page booklet. For your 
copy, mail the coupon to: Crucible Steel Company of America, 
Henry W. Oliver Building, Pittsburgh 30, Pa 


[CR UJ C | 8 LE} first name in special purpose steels 


Crucible Steel Company of America 
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Brazing aircraft wing 
assemblies in’ Hydro 
gen atmosphere, Hol 
croft turmace. Gas 
tightne 


Max, temp. 2150° I 


FABRICATED ALLOYS 


Bright annealing Stain 
“7 jr, less strip in Drever fur 
| Mace 050° Welded 
Inconel 


corrugated in 
both arch and hearth 


UNIQUE EXPERIENCE 
AND FACILITIES SOLVE TOUGHEST 
MUFFLE AND RETORT PROBLEMS 


Here are four examples trom current production, each featuring 
unique Rolock fabricated welded design and construction 

cach assuring far longer service life, positive gas-tightness and 
stability at high temperatures. Rolock’s wealth of experience and 
special skills are at your service. Quality standards maintained by 
the use of pressure testing, X-ray, penetrant die and other forms 
ol Inspection Call or write for our new comprehensive catalog- 
data book. 


essential 


Elliptical form with 


single longitudinal weld 
6” wide, 24)” high x 17 
feet. AGF furnace, an- 
nealing steel strip 


2700-lb, muffle, corrugated 
welded fully annealed after 
fabrication. Rockwell fur 
nace, continuous annealing at 
1600° F 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 
ROLOCK INC., 1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


JOB-ENGINEERED for better work 


Easier Operation, Lower Cost 


Cable Sheath . . . 


coating. The latter, far the most ef- 
fective, was produced by dipping the 
parts in high-temperature motor oil 
and then heating in air to an esti- 
mated 660° F. by a radiant heater. 

If attempts were made to extrude 
'2-in. diameter sheath, using a press 
having a cylinder five times the area 
of the experimental laboratory press, 
it could be estimated that a pressure 
increase from 63,000 psi. for the lat- 
ter to 82,000 psi. for the larger unit 
would be required for 99.99% pure 
aluminum. For 99.9% alloy, the 
increase would be fiom 77,000 to 
101,000 psi.; with 99% alloy from 
$5,000 to 110,000 psi. These values 
are well belo& the 150,000 psi. pres 
sure used in commercial extrusion 
Were some of the larger diameters 
of sheath to be attempted, the ex 
trusion ratio would decrease and re 
sult in a correspondingly lower ex 
trusion pressure. 

Artuur H. ALLEN 


Vibration During Casting 
of Gas Turbine Blades 


Digest of “The Application of 
Sub-Sonic Vibrations During 
Solidification of Castings, With 
Particular Reference to a Mate- 
rial for Gas Turbine Blades 
‘H.R. Crown Max’”, by S. 
Hinchliff and Josiah W. Jones, 
Report No. 89, College of Aero- 
nautics, Cranfield, England, 
April 1955, 42 p. 


p™rrov EMENTS in mechanical prop 

erties by vibration during solidifi- 
cation of a 23-12 Cr-Ni gas turbine 
blade alloy are significant. A com 
parison of a normal static casting 
poured at 2820° F. with one vibrated 
during solidification at a frequency 
of 48 eps. (cycles per sec.) and an 
amplitude of 0.005 in. is shown in 
the table on p. 136. 

The process of vibration yields a 
casting with smaller and more equi- 
axed grain structure which may pro- 
duce properties approaching those 
of forged metal. Both amplitude and 
frequency of vibration are contribu- 
tory factors, the latter being more 
important. 

The alloy studied is known as 
H.R. Crown Max and is widely em- 
ployed in construction of gas turbine 
elements because of its strength at 


elevated temperatures and good re- 
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NOTHING LIKE A REFRESHING DIP |. and when pletely protected against rust and 
unplated Vaco Screwdrivers take this dip in Cities Service 
Anti-Corrode, they're fresh for the next 12 months... com 


corrosion, Brand new 
finish, brand new sales appeal. Vaco operates world’s largest 
plant exclusively for manufacturing of screwdrivers. 


Screwdrivers take bath that lasts a year! 


Bath in Cities Service Anti-Corrode Protects 
Vaco Screwdrivers Against Rust for 12 Months 


The Vaco Products Company of Chicago, Ilinois found this unusual product prevents rust during 
operates the world’s largest plant devoted exclu- transportation and storage 
sively to manufacturing screwdrivers. Obviously, Whether you're concerned with storage, protes 
they cannot afford rust... whether screwdrivers tion en route or product display, you'll find Cities 
are in storage or en route to a customer ... this is Service Anti-Corrodes the ideal rust preventives 
particularly true of special orders for those blades for your business, too. For information, contact 
which are not plated. your nearest Cities Service representative or write 
That’s why Vaco uses Cities Service Anti Cities Service Oil Company, Sixty Wall Tower, New 
Corrode #27 on these special order blades. They've York 5, N. Y. 


CITIES SERVICE 


PETROLEUM PRODUCTS 
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Casting Gas Turbine Blades 


is 7.90. In the 


heat treated condition. 


sistance to scaling. A typical analysis is; 0.20% ¢ 
Mn, 1,60 Si, 23 Cr, 11.5 Ni and 3% W. Specific gravity 


tons per sq. in., elongation about 304% and hardness Brinell 
220. Both casting and welding properties are excellent. 
Foundry sands dependent for their strength upon wet 
clay are not strong enough to resist vibration, even when 
dried, and it is doubtful whether oil-bonded core sands 
could withstand it. Present practice for making molds in 


precision casting appears to provide the answer and to 


Properties 


of Vibrated vs. 


Static Casting 


STATIC VIBRATED 
0.40 Ultimate strength, tons per sq.in 37.2 $3.2 
Elastic limit, tons per sq.in I 4 
Elongation, $3 
yield stress is 30 Reduction in area, % 27 iH 
Balanced impact, ft-lb. 96 13 
Grain size, grains per sq.in. 5 15 


filler bonded with 


with this 
~NEW low cost 
Cincinnati 
Sub-Zero 
Mechanical Chilling 
Machine 


+ 
= 


wwewe 


3930-R6 Reading Road 


GIVE METALS 
ACOLD TREAT 


@ All steel construction 


Easy “plug-in” 


There is a complete range of models, sizes and special 
designs to suit. your job requirements. 
Catalog on the full line. 


Cincinnati Sus-Zero Propucts 


General Offices 


STABILIZE ALLOY 
STEEL by complete change 
of austenite to martensite. 

TOUGHEN METALS, 


crease 


in- 
and life 
of perishable tools up to 
100°, 

STRESS-RELIEVE CAST- 
INGS of magnesium, alumi- 


hardness 


num and cast iron... with 


SUB-ZERO Chilling! 


® Capacity: 400 BTU’s per hr. 
at —120° F. 


@ 2 cubic foot chamber 


Hermetically sealed refrig- 
eration system 


installation 


Heating unit, observation 
window, other accessories 
available. 


Write today for 


and Plant 


Cincinnati 29, Ohio 


amine-modified ethyl silicate. 


allow the further advantage of a heated mold so the metal 
will run into thin sections. The mold is simply a ceramic 


The 
of ethyl silicate as a binder formerly 
required close chemical control but 
with the 
modified type 


introduction of the 
the application has 
been simplified; hydrolysis and sub- 
sequent gellation are accomplished 
by the addition of industrial methy]- 
ated spirits. 


The liquid is an organic silicate 
with about 40 to 43% SiO,. When it 
is fully hydrolyzed a chemical reac- 
tion results in the formation of an 
adhesive gel. When the hydrolyzed 
liquid is mixed with a ceramic (silli 


manite) filler the result is a mold 
with sufficient green strength for 
handling. Heating reduces the gel 


to a finely divided amorphous silica 
which binds the filler particles. Fun 
ther heating to high temperature per- 
mits intercrystalline growth between 
the silica and filler, improving the 
strength and thermal properties of 
the mold. 

It was hoped the sillimanite mold 
might prove to be semipermanent 
but in casting the high temperature 
alloy the face slagged with iron oxide 
rendering it unsuitable for 
another cast. 

Several different 
were but 


satisfactory for repeated use 


making 
mold washe s 


tried, entirely 


none was 
Three considerations governed the 
equipment set-up for vibrating the 


mold solidification. 


during metal 
First, the frequency had to be vari 
able from zero to at least 100 cps 
The limit is somewhat arbi 
trary but is dictated to a degree by 
the the 


mold, holding 


upper 


power to vibrate 


necessary 
its contents and the 
fixture. Control of vibration ampli- 
tude was also important, at least in 


maintaining a constant amplitude 
a given series of tests. Thirdly, 
mode of vibration had to be approxi 


mately sinusoidal and vertical 


for 


A carbon-are furnace was used to 
melt the with 


closed-in top having apertures for 


alloy in a crucible 
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The photo shows the tube forming mill and welder 
of a complete Yoder mill recently installed for an 
Italian customer. Although it looks very much like 
a standard Yoder mill, it embodies special mechan- 
ical and electrical innovations designed for tube 
production at speeds up to 350 fpm—from 200 to 
300% faster than heretofore considered practical 


by the resistance-weld process. 


This is just one example of the many new things 

introduced by Yoder in pipe and tube making 

equipment, to meet widely varying production 

needs. Other recent Yoder developments are induc- 

tion weld mills for making steel as well as non- 

ferrous pipe and tubing, at speeds never before 

approached by this process, and adding greatly to 

its recognized economic advantages. Literature on Request: 

For more complete information about the latest LJ 1. Electric Weld Tube Mills for Steel Tubes up to 
technological advances in Yoder tube mill equip- . + 


THE YODER COMPANY stainless and other alloys 


5595 Walworth Ave. Cleveland 2, Ohio 3. Pipe Mills —electric weld —for sizes up to 24” diameter, 


PIPE AND TUBE MILLS—Electric Weld 


ROTARY SLITTING LINES 
COLD ROLL FORMING MACHINES 
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builders of 


gos equipment 
since 1878"' 


ELIMINATE SMALL PARTS 
HARDENING PROBLEMS 


lf AGF heat treating furnaces are 
necessary to the precision of the balls 
and rolls incorporated in this nation's 
most accurate equipment, then AGF 
furnaces are equally important for the 
clean, uniform hardening of precision 
parts. 


Controlled rotation of the work elim- 
inates "point of contact” inaccu- 
racies and case variations. Higher 
production with a minimum of operat- 
ing and maintenance cost increases 
your profit. 


Write today for full information. 
AGF representatives are located in 
principal industrial areas. 


| 
| 
treating 
industrial | Name 
| My 
| Company 
| Street 
i Address 


City 


Most BALL and ROLLER BEARINGS 
are hardened in AGF CARBURIZERS 


A BATTERY OF AGF NO. 4 
ROTARY RETORT CARBU- 
RIZERS IN USE AT THE 
TIMKEN PLANT WHERE 
AGF FURNACES HAVE BEEN 
USED MORE THAN 29 YEARS 


More than 100 AGF heat 
treating and carburizing 
furnaces have been bought 
by Timken over the years. 
The above installation was 
photographed after 9 or 
10 years of use. 


Clean and easy to oper- 
ate, the above AGF Car- 
burizers are each capable 
of receiving loads of 1000 
to 1300 Ibs. and raise it 
from cold to carburizing 
temperature in |'/p to 2 
hours at 1700° F. 


All leading bearing manu 
facturers use AGF Fur- 
naces. 


Send me full information about AGF Carburizers. 
() Have a factory trained engineer call on me. 


My 
Title 


AMERICAN GAS FURNACE Co. 


——--1002 LAFAYETTE STREET — ELIZABETH 4, N. 
“Pioneers since 1878" 


Turbine Blades .. . 


feeding, pouring and insertion of the 
carbon electrodes. The vibrator and 
mold were positioned at the side of 
the furnace, with the tilting trun- 
nion of the furnace moved to the 
outside adjacent to the mold so that 
as the furnace was rotated the pour 
ing lip came into position immediate 
ly over the mold runner. 

Temperature of liquid metal, rate 
of pouring and temperature of the 
mold were all determined to be criti 
cal factors. A minimum mold tem 
perature of 1530° F. was necessary 
at the moment of pouring for best 
results, In actual tests, pouring tem 
peratures varied from 2630 to 2880" 
F. At the higher temperatures, the 
improvement in mechanical proper 
ties induced by the vibration was 
most apparent. 

It is worthy of note that the im 
proved tensile strength, around 16% 
at frequency of 48 eps. and ampli 
tude of 0.005 in., is not accompanied 
by loss of ductility or impact value 
the latter two increasing 26% and 
20%, respectively, over nonvibrated 


castings. Arnruurn H. ALLEN 


Corrosion of “Tin Cans’ 


Digest of “Corrosion of Metal 
Containers”, by R. K. Sanders, 
Corrosion Technology, Vol. 2, 
August 1955, p. 238-242. 


IN PLATE is the most widely used 

material for metal containers or 
cans although both uncoated mild 
steel (“black-plate”) and aluminum 
are also used. 

The older, hot dipped type of tin 
plate is made by passing steel sheets 
through molten tin. The newer, ele« 
trolytic type is produced by electro- 
plating tin from an aqueous solution 
and subsequently heating the thin 
coating to fusion. The thinnest serv- 
iceable coating that can be made by 
hot dipping weighs about 14 oz. per 
31,360 sq.in. of sheet coated on both 
sides (or “14 oz. per base box”) 
while useful electrolytic plate may 
have a coating less than a third as 
thick (4 0z. per base box). The thin- 
ner tin coatings are more porous and 
therefore less resistant to rusting. 
Electrolytic tin plate even with the 
tin removed is more resistant to acid 
attack than normal sheet steel, but 
this property has been inversely cor- 
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[arpenter Stainless No. 20 pickling rack 
still in H,SO, service after 5 years! 


Steady exposure to 5-15°%, sulphuric acid at tempera 
tures up to 200°F for over 5% years is the service 
record of this pickling rack made from Carpenter Stain 
less No. 20. It supports heavy loads of pole line hard 
ware during pickling. Dependable corrosion resistance 
in the stecl is mvaluable 

Ordinary steels lasted but a short time on this appli 
cation. ‘Then, Carpenter Stainless No. 20 was put to 
work. ‘The result is added safety for the workers, sub 
stantial wings im replacements, and uninterrupted 
production 


Voday industry is finding a host of uses for this super 


corrosion-resisting steel, A wide variety of products of 
No, 20 can be purchased already fabricated ol 
you can build your own. In addition to hot sulphuric 
acid, this unique stecl resists attack by a long list of 
other corrosives. 

W hatever your corrosive application, talk to Carpenter 
first about the cost-saving advantages of No. 20. Over 
70 years’ experience in the development and manufac 
ture of specialty steels are at your service when you 
contact your nearest Carpenter Mill Branch Warchouse, 
Office or Distributor, The Carpenter Stecl Co., 133 W. 
Bern St., Keading, Pa 


Partial list of Stainless No. 20 products now being fabricated : 


Dechydrators 
ment Iexchangers, Heat 

Jasket bans 

Centrifi 


Agitating cquip Hangers 


listruments 
Heat and tem 


il astcenings ll type perature 
rt of 

pecial de sign) 
hitting 


Grommet 


tandard and 


Carpenter Stainless No. 20-Cb 1s available from The Carpenter 
Steel Company, Alloy Tube Division, Union, New Jersey, in the 
forms of tubing, sheet, strip, pipe and plate; and Stainless No, 20 
im the forms of bars, billets and wire 
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Industrial liquid 


Pails for sulphun Pump parts Vessels, welded 
Screw Weld rod 
lanks, welded Wi 
( quup Thermocouple Basket 
ment (food and Cloth 
Valve part 


clustr ilve 


il in Stranded 


And othe ! 


Qjur new leaflet Positive Protection” ha i more ¢ ete list of 
wailable products made from No If you 


cops 
please drop us a Janne 


Super Corrosion-Resistant Stainless 


Pioneernng im Improved Pool, Alloy and Stainless Steels Through Continuing Research 


Export Department: The Carpenter Steel Co., Port Washington, N.Y 
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Tin Cans... 


related with the shelf life of certain 
canned fruits. The solubility of the 
tin coating also differs according to 
whether the sheets were hot dipped 
or electrolytic. Hot dipped coatings 
carry a film of palm oil mixed with 
fatty-acid salts, while the surface of 
electrolytic coatings is tin oxide with 
cotton seed oil, 


Hot dipped 16-02. coatings pre- 


vent rust in most applic ations; 5-02 
electrolytic coatings require care in 
storage; and 4-0z. coatings must be 
lacquered to prevent rusting. Mois- 
ture is required for rusting so it can 
be prevented by. complete dryness 
and cleanness. Vapor-phase inhibi 
tors are of little value, but dichro 
mate inhibitors are useful additions 
to cooling water in canning to pre 
vent external rusting of cans. A very 
thin film of oil applied before proc 
essing also helps prevent rust 


ELECTRIC 


HEAT TREATING 


FURNACES 


INDUSTRIAL 
BOX FURNACES 


WITH AND 
WITHOUT 


Aumasphent 


High Speed and 
Recirculating 
Electric Furnaces 
Electric Ovens 


New GA batch type con- 
trolled atmosphere furnace 
designed for tool rooms 
and small production. 2 
models now ready—others 
to follow. 


Bench Type: for tools and small 
parts—to 2000° 
10° w. x 8" h. x 18% d. 


finishing and industrial process- 


Recirculating Ovens: for drying, * 
ing to 600° F. 5 sizes to 36" w. 


x 56° d. x 60" 


High Temperature Box Furnace: 
for high speed steel treating to 
2500° F. 3 sizes to 12" w. x 8” h. 


x 24° d. 


heat treating—to 2000 
to 24" w. x 18" h. x 48% d. 


Industrial Box Furnace for general * 


Catalog and complete information on any of 
these furnaces will be gladly furnished on request. 


COOLEY ELECTRIC MANUFACTURING CORPORATION 
30 S. SHELBY ST. + INDIANAPOLIS 7, INDIANA 


F. 8 sizes 


35 MODELS 


Recirculating Air Draw: box 
type furnace for controlled 
heating to 1400° F.—steel 
tempering, glass annealing, 
etc. 8 sizes to 24" w. x 15” 
h. x 48° d. 


14 sizes to 


The inside of tin cans usually does 
not rust because the atmosphere 
above the contents contains insuffi- 
cient oxygen. In special instances 
where internal rusting above the 
contents occurs, the rust can be dis- 
solved by inverting the cans and no 
more rust can form inside because 
the oxygen will have been exhausted 
Lacquering is useful to prevent: rust- 
ing of tin cans used for products 
other than processed foods. 

The interiors of meat cans may 
be discolored by sulphur compounds 
reacting to form either tin or iron 
sulphide, Staining due to tin sul- 
phide is not serious and can be pre 
vented by lacquering. Iron sulphide 
stain, however, is black and adheres 
to the contents of the can. Lacquers 
pigmented with zine oxide may help 
to prevent this type of corrosion, but 
nonreactive lacquers may intensify it 

Canned fish packed with acid 
sauce may generate hydrogen in the 
cans if the tin is too thin. Fish 
packed in oil or brine may attack the 
tin because of the presence of tri 
methylamine oxide. 

Milk does not corrode tin plate, 
except for electrolytic plate finished 
anodically. Where the anodic oxide 
film is damaged in making the can, 
milk may etch and discolor such 
areas during processing 

In tin-plate containers used for 
certain other products more corro- 
sive than processed foods, elaborate 
systems of lacquers or wax protective 
coatings may be necessary to prevent 
perforation. If something in the prod- 
uct tends to strip the tin from the 
can even when lacquered, the prod 
uct must be changed, or a corrosion 
inhibitor added. 

Uncoated steel sheets are called 
“black plate” 


formerly was always oxidized, al- 


because the surface 


though they are now supplied with a 
clean bright surface. They corrode 
readily and cannot be soldered as 
easily as tin plate. By using multi 
ple coats of scratchproof and flexible 
lacquers, however, they can be used 
for containers for almost any product 
for which tin plate is suitable al 
though the shelf life is shorter. Much 
black plate was so used in England 
during the war and rusting often oc- 
curred in irregular thread-like pat- 
terns under the lacquer. Bonderizing 
the steel before lacquering prevented 
this defect 


Pure aluminum and the 1.25% Mn 
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What’s your shape? 


Jel’s EXTRUDED SECTIONS 
Now your complex sections can be custom-made at 


(Hot Extruded and Cold Drawn) J&L’s new Hot Extrusion Plant. On J&L’s new 


equipment, they can be preformed to the pre-_ 
dominating cross section of the part you wish 


can be custom-made 10 produce. 


The range of sections that can be custom-made 
for you is almost unlimited. Quantities are ex- 


quickly and economically tremely flexible. Production of single extrusions, 


where necessary, can be arranged. 


\ 


In addition, J&L’s Extruded Sections possess the 
physical benefits and accurate tolerances derived 


from cold drawing. And, you can obtain them in 
| ra & L EXTRUDED ; R a wide range of analyses. 
Send your inquiry today! 

SECTIONS J L 


over-all cos STEEL CORPORATION — Pittsburgh 


With J&L’s Extruded Sections USE THIS HANDY COUPON | 


you can: 


' Jones & Laughlin Stee! Corporation 
: 3 Gateway Center, Dept. 405, Pittsburgh 30, Pa. 
1. Eliminate time and costs in machining operations. ’ 
' | am interested in knowing what your Extruded Sections can do for me 
2. Eliminate time and costs in finishing operations. ' 
3. Reduce scrap losses practically to the zero point. ' — 
4. Eliminate the cost of castings and forgings : es 
of intricate sections requiring considerable machining. 8 COMPANY 
' STREET 
cry zomet 


A 
| 4 
| 
—= | | 
Ip speed production Sones ¢ Laughlin 


Probing the 


of Metal 


Morén Ultramicrotome with 
diamond knife for producing 
ultrathin serial sections of 50— 
200 A.V. thickness of biolog: 
cal tissue, bone, metals, crys 
tals and other hard materials 


For further information 
write to Dept. B-72 Building 
15-1, Redie Corporation 
of America, Camden, N. J 
in Canede; RCA VICTOR 
Company Limited, Mentrea! 


with the 
RCA Electron 


(Standing) Dr. H. Fernandez 
Morén, Director of New Inst: 
tute for Neurology ond Brom 
Research, Caracas, Venervela, 
and Or. Robert G. Picard, 
Manager of RCA Scientific 
Instruments Engineering, 
operating the Electron 
Microscope 

Ultrathin (200 A.U.) section of 
aluminum. The fine structure 
of the metal and electron 
optical phenomena charac 
teristic of thin” crystalline 
layers (extinction contours) 
can be seen 


Slices of metals less than four ten-mil- 
lionths of an inch thick have been studied 
by Dr. H. Fernandez-Moran, working 
with an RCA Electron Microscope and 
his newly developed ultramicrotome at 
the Karolinska Institutet, Stockholm, 
Sweden. He is now continuing his work 
at the Institute for Neugology and Brain 
Research, in Venezuela, which is being 
equipped with RCA EMU-3 Electron 
Microscopes. 


Using a diamond knife, even a hard, brittle 
metal such as germanium has been cut 
so thin that six thousand slices would 
only be the thickness of the page you 
are now holding. This advance in tech- 
niques means that many metals may now 
be studied directly for the first time by 
the Electron Microscope. 


Unexplored avenues of research are con- 
stantly being opened by the RCA Electron 
Microscope. Its remarkable potentialities 
will help solve your own problems. 


RADIO CORPORATION 
of AMERICA 


Inmost Secrets 


Tin Cans... 


alloy have been used for cans to re- 
place tin plate. They have excellent 
drawing and extrusion properties but 
are more expensive, weaker and diffi- 
cult to solder. Corrosion is more like- 
ly to result in pitting and perforation 
in aluminum cans than in tin cans. 

Cans made entirely from alumi 
num have been used extensively in 
Norway. They are practical for many 
vegetable and marine products if 
made from anodized strip coated 
with phenolic resin lacquer. Cans 
having tin-plate bodies and alumi 
num ends, even though lacquered 
have not been satisfactory because 
of galvanic corrosion. Anodic or acid 
attack of the aluminum produced 
perforations, and alkali at the cath 
odic tin plate caused stripping of the 


lacquer. G. F. Comstock 


Effect of Martensite on 
Stress-Corrosion Cracking 


Digest of “The Effect of Mar- 
tensite on Sulphide Stress-Cor- 
rosion Cracking” by M. F. Baldy 
and R. C. Bowden, Jr., Corrosion, 
Vol. 11, October 1955, p. 19-24. 


ANY investigations of rapid fail- 

ures of steel in contact with oi] 
from wells giving off H.O and CO, 
have shown that the failures were 
due to stress-corrosion. A steel com 
monly used for high-strength tub- 
ing for oil wells that is subject to 
such failures is medium-carbon man- 
ganese-molybdenum steel (A.P.I 
Grade N-80). Since it contains some 
martensite in order to meet the speci- 
fied minimum yield strength of 80,- 
000 psi., the effect of the martensite 
on stress-corrosion cracking was in 
vestigated by the National Tube Div. 
Research Laboratory of the U.S. 
Steel Corp. 

Test specimens 10 in. long and 
0.225 in. square were cut from the 
0.446-in. walls of steel tubes con- 
taining 0.37 to 0.42% C, 1.45 to 1.65% 
Mn, 0.16 to 0.18% Mo, and less than 
0.025% P or S. The bars were an 
nealed at 1475° F. for 20 min plus 
2 hr. at 1250° F., then hardened by 
quenching from temperatures be- 
tween 1500 and 1170° F. to give 
structures containing from 100% to 
nearly zero martensite. The Rockwell 
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Blanking Die of Lehigh H Produces 
15,000 Shotgun Hammers Between Grinds 


A mintinom of 15,000 shotgun ham 
between grinds, with occasional 
that’s the kind 


of performance they’re getting with Beth 


mers 


runs as high as 20,000 


lehem Lehigh H in a blanking operation 
at Milford Tool & Die Co., Milford, Mass. 
And the operation isn't easy, for it in 
volves an intricate section, heavy weight 


of stock, and heavy seale condition. 


The die is hardened to Rockwell © 59-00, 
and operates in a 70-ton press. It blanks 
8620 hot-rolled alloy steel, 44 in. thick, the 
finished part looking much like a piece to 
a jigsaw puzzle. From 0.004 to 0.006 in, 
is removed in redressing 


Lehigh our 


high-carbon, high-chromium tool steel, It 


pecial purpose 


is Casy to machine, and undergoes mini 
mum distortion in heat-treatment, result 
ing in high COM PTressive trength. Le 


high is 


good Wear-resistance, and | ate tor im 


a deep-hardening steel, It has 
trieate dies having sharp corners 

If you would like to try Lehigh I in 
your shop, you'll tind your tool steel dis 
tributor anxious to be of service. Call him 
at any time. Lehigh H may also be ob 


tained direct from our mill depot. 


Steel 


NEW COLOR FILM 
ON TOOL STEEL 


You'll like our new educational motion 
picture, “Teamwork.” The film takes you 
behind the scenes in deseribing the manu 
facture, quality-control, heat-treatment, 
and end-uses of Bethlehem carbon, oil 
and air-hardening, shock-resisting, hot 
work, and high-speed tool steels 

“Teamwork” is in color, with sound, 
It is on 16-mm film, and has a running 
time of 30 minutes, It's ideal for showing 
to distributors, die-makers, machine-tool 
manufacturers, heat-treaters, machinists 
and technical societies, as well as engi 
neering students 

If you would like to borrow a print, 
write to Publications Department, oom 
1004, Bethlehem Steel Company, Beth 
lehem, Pa., selecting a showing date as 


far in advance as possible 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Multiple Tools Improve 
Hot-Work Tool Life 


All hot-work tools are subject to heat 
checking, a type of surface-deterioration 
consisting of shallow cracks, usually in 
network form, whieh lengthen and en 
large gradually during service. The cracks 
tem from the re peated thermal stre net 
up each time the tool is used. During use, 
portions of the tool surface are heated 
rapidly by contact with the work, cau 

ing eXpansion, subsequently natural 
cooling, or some type of foreed cooling, 
causes contraction. Repeated cycles of 
expansion and contraction produce 
which lead eventually to heat 


cheek vhich 
If multiple tool 


horten tool lite 

are used alternately, 
the severity of thermal stre in each 
operation is decreased, thus retarding 
heat-checking, and lengthening tool life 
typical example is in 


Otten a 


hot-prereing 


punehe many a8 six punche 


are provided, and used alternately in a 
rotating fixture whieh permits rapid 
placing and removal of the tools, The 
life of each tool 1 


manner. Llowever, wherever multiple hot 


often doubled in thie 


work tools are used, some degree of im 


provement in tool life may be expected. 


> 
CHEN 
STFEL 
y 
2~ 


your order for alloy steel bars, 


billets and forgings, in whatever size, shape 


and treatment you need, is 


well on its way to being filled. 


All seven of our modern warehouses are located in 
principal industrial areas ...near you. Each one is well- 
stocked: equipped to fill your alloy steel requirements 
promptly, whether you need standard AISI, SAE or our 
own special HY-TEN steels—“the standard steels of to- 
morrow”. Every warehouse, too, is staffed with experts in 
metallurgy who are ready to serve you. 


Write today for your FREE copies of Wheelock, Lovejoy 
Data Sheets. They contain complete technical information 
on grades, applications, physical properties, tests, heat 
treating, etc. 


near you... 
Warehouse Service — Cambridge ¢ Cleveland « Chicago 
Hillside, N. J. ¢ Detroit ¢ Buffalo e¢ Cincinnati 


In Canada —Sanderson-Newbould, Ltd., Montreal and Toronto 
WHEELOCK, LOVEJOY Company, INC. 
134 Sidney Mreel, Cambridge 39, Massachusetts 


Martensite .. . 


hardness was found to increase al- 
most linearly from C-20 with 10% 
martensite to nearly C-60 at 100% 
The heat treated specimens were ma- 
chined to 0.2 in. square and fastened 
in pairs on straining brackets, each 
consisting of a heavy steel slab with a 
4x 4 * %-in. glass plate lying on it 
The 10-in. specimens were laid across 
the glass plate and their ends were 
fastened to the slab with insulated 
bolts. Thus the 4-in. length over the 
glass was bent in an upward curve 
The stress in the specimens was de- 
termined by measuring the deflection 
above the glass at the center. These 
stresses were adjusted to 1.4 to 96.8% 
of the yield strength as determined 
on heat treated specimens. 

The assemblies were immersed at 
room temperature in water saturated 
with H.S and CO, until the test was 
terminated by failure, or by removal 
for microscopic examination. The 
specimens and tanks were cleaned 
once a week. In most of the tests ait 
was excluded from the tanks to de- 
crease general corrosion. 

All specimens having hardness of 
C-30 or less, indicating not over 334% 
martensite, did not fail. All those 
with hardness of C-50 or more, indi 
cating 75% martensite, failed even 
at the lowest stresses. In the inter 
mediate range between 33 and 75% 
martensite, failure depended on the 
applied stress. Stresses of less than 
25% of the yield strength did not 
cause failure and those above 50% of 
the yield strength did cause failure 
These results were independent of 
corrosion rate or steel composition 
within the range noted above. 

The specimens with less than 33% 
martensite became pitted by cor 
rosion during the tests. Specimens 
that contained more martensite and 
either did not fail or failed slowly 
showed numerous small transgranu- 
lar cracks, extending preferentially 
through the martensite, sometimes 
from corrosion pits. In specimens 
that cracked quickly, no corrosion 
pits or secondary cracks were found 

When martensite is present in a 
continuous network, this steel is 
susceptible to sulphide  stress-cor 
rosion cracking. Further work is 
planned to discover a way to process 
this steel so as to eliminate such 
susceptibility. 


G. 


F. Comstock 
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The Buyers Guide 


OFFERS 


the most advanced 
Salt Bath Furnaces 


FOR ....- 


CONVEY ORIZED 
TYPE 
WORK 


ALUMINUM 
BRAZING 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
Detroit, Michigan 
Phone: Diamond 1-2520 


LIST N¢ 
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HEAT TREATING 
“FURNACES 


for 
Every Heat Treating 
Process 


* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 


Oo 
Specially Engineered 
or 


Your Particular Needs 


GAS @ OIL © ELECTRIC 


For Metals Engineers 


More than two thousand satisfied users 
WILL TESTIFY YOU 


SAVE 3 WAYS 
WITH A LUCIFER FURNACE 


1—Save on First Cost 


CHECK THESE PRICES 


Furnace Size 2000 2300 
fix 6x12" 500.00 600.00 
On Ont 750 00 
1000.00 
1500.00 

Complete with 100°: automatic 
electronic controls. 


2—Save on Man Hours 


operator attention needed—tLuciter controle 
are EXACT. They reach SPECIFIED heat rapidly 
and retain SPECIFIED temperature without varia. 
tion, No special experience required when you use 
a Lucifer Furnace 


3—Save on Maintenance 


Finest vretractory materials are built inte Luciter 
Furnaces for better, more efficient heat retention 
Elements are guaranteed, tong lived. trouble free 

WRITE FOR FREE LITERATURE, specifications 

and price list of Lucifer Furnaces in wid nge 

of sizes—top loading ond side loo types. 

Engineering advic ithout obliga Write, 

wire or phone to 
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Makes SMALL PARTS 
GROW ... in Value! 


Carbonitriding by 
LAKESIDE 


Plus these comprehensive, complete scientific steel 
treating services: Electronic Induction Hardening, Car- 
bonitriding, Flame Hardening, Heat Treating, Bar 
Stock Treating and Straightening (mill lengths and 
sizes), Annealing, Stress Relieving, Normalizing, Pack, 
Gas or Liquid Carburizing, Nitriding, Speed Nitriding, 
Aerocasing, Chapmanizing, Cyaniding, Sand Blasting. 
Laboratory Physical Testing. 


S418 LAKESIDE CLEVELAND 14, OHIO HENDERSON +9100 
), 43 ON INFO-COUPON PAGE 152 


WHATEVER YOUR HEAT TREATING PROBLEM MAY BE —— FREE == 


: \ Low priced, more readily available carbon 
| | r steels can often replace alloy steels when 
quenched in Beacon 
wel Quenching Oils with 
Te QUENZINE added. 

— ... there is a helpful Holden brochure that provides engi- this new additive and 
| f neering data and assistance for you. Let us send the booklets other Beacon Brand 


that relate to your ‘rauons — wi Heat Treating Com- 
y operations ithout obligation, of course. 


HOLDEN METALLURGICAL PRODUCTS GIVE 

YOU MORE FOR YOUR MONEY... REQUIRE 

LESS SUPERVISION...HAVE PROVEN PER- 

is FORMANCE AND PROVEN GUARANTEES... 
wera 


ALDRIDGE 


_ THE A. F. HOLDEN COMPANY | INDUSTRIAL OILS, Inc. 
MANUFACTURING PLANTS 


DETROIT, MICH. LOS ANGELES, CALIF. © NEW HAVEN, C 
(BRoodway 3-5405) (LUdiow 1-9153) (STate 7.5885) 


LIST NO. 27 ON INFO-COUPON PAGE 152 


EAT TREA QUIPMENT BASKETS TRAYS 
FIXTURES RETORTS CARBURIZING BOXES FURNACE PARTS 


FOR 
THE COMPLETE 


> CHICAGO 39, ILLINOIS CATALOG 


LIST NO. 127 ON INFO-COUPON PAGE 152 


© 
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After 4 months of 24 hour-a-day, 

5 days-a-week use, customer found no signs 
of warping or corrosion. Neither extreme 
high temperatures nor long hours in the 
carburizing, molten salt bath, 

quenching or cleaning applications 

had any adverse effects. 


Better Design Permits 
Easier loading and unloading. itt SOLVED ith 
Maximum number of ports wi 
in a minimum spoce 
Largest possible surface area 
of each part exposed 
Wineton, MAGNETIC ANALYSIS 
for all your heat : Electronic Equipment for non-destruc- 
treating requirements — $ : + Ht tive production inspection of steel bors, 
to resist acid, heat, abrasion 4 4 bi | 
or exposure. Every weave, metal sit wire rod, on ty ing or mec ance 
or alloy. Ask for Literoture Het faults, varictions in composition and 
esses physical properties. Average inspection 
speed 120 ft. per minute 


Over 50 steel mills ond fabricators 
ore now using this equipment. 


SHORE SCLEROSCOPE MAGNETIC ANALYSIS 


SPECIAL EQUIPMENT 
ont Pioneer American Electronic Equipment for non-destruc- 
Standard Since 


tive production inspection of non-mag- 
1907 netic stainless steel bars, and both 
seamless and welded tubing for mechan- 
Aveileble in Mode! C-2 ical faults, and for variations in compo- 
sition and physical properties. Average 
Model inspection speed 200 ft. per minute 


KENTRON HARDNESS TESTING 


(illustrated), or 
D dial indicating with 
equivalent Brinell 
Rockwell C Hardness 
Numbers. May be used 


freehand or mounted on MAGNETIC ANALYSIS 
bench clamp. DEMAGNETIZERS 


Electrical Equipment for rapid and 
Applies 1 to 10,000 gram loads OVER 40,000 efficient demagnetizing of steel bars 
Write for Bulleti IN USE and tubing. When used with Magnetic 


Kent Cliff Laboratories Div. Analysis Multi-Method Equipment, ins 


SHORE INSTRUMENT & MFG. CO., INC. spection and demagnetizing can be 
The Torsion Balance Company 90-35M Van Wyck Exp., Jomaica 35, N.Y. done in a single operation. 


CLIFTON NEW JERSEY 


LIST NO. 53 ON INFO.COUPON Ff ? 


MAGNETIC ANALYSIS 


COMPARATORS AND METAL TESTERS 
N | LUT Electronic Instruments for production 
sorting both ferrous and non-ferrous 


materials and parts for variation in 
composition, structure and thickness of 
sheet and plating 


Accurate tensile specimens machined 
from .002”-.125" ferrous & non fer- 


rous metals in less than three minutes! 


MAGNETIC ANALYSIS 
MAGNETISM DETECTORS 


inexpensive pocket meters for indi- 
cating residual magnetism in ferrous 
materials and ports. 


If you want to perform , 
Tensile or Brinell testing operations , For Details Write: 


quickly and simply—contact "Convert Resting Setters into Research MAGNETIC ANALYSIS CORP. 
. 427-44 Twellth $1., Long Island City 1, W. 

Detroit Testing Machine Company | SIEBURG INDUSTRIES eto 
9390 Grinnell Ave. + Detroit 13, Mich. HORSE PLAIN ROAD @ NEW BRITAIN, CONN. WE TEST TELLS 


LIST NO $4 ON NFC JPC N PAGE $2 LIST NO 13 


PON PAGE 152 LIST NO. 51 ON INFO-COUPON PAGE 152 


METAL PROGRESS 


An Example of Inspection 
Wiretex 
— Sortin 
~ 
LIST NC 4 ON INFO-COUPON PAGE 152 
| 
HARONESS 
kings 
ig 
a 
j 
4 
147 


VIDIGAGE® 
AUTOMATIC THICKNESS GAGE 


21” Cathode-Ray Tube; 

Direct. Reading Scales; 

Any Range between 0.005” ond 2.5”; 
Accuracies from 0.1% to 1.0%; 

Cables up to 1000 feet for remote testing. 


AUDIGAGE® 
PORTABLE THICKNESS GAGES 


Battery Operated; wide thickness range; 
Model 5, 0.060” to 12”; Model 5a, 0.040” to 12”; 


SONOGEN® 
ULTRASONIC-POWER GENERATORS 


RANSON 


for fast, thorough metal hing and de-greasing 
Outputs from 100 Wotts to 25 KW. 


electronics. 


NSTRUMENTS, inc. predvction 


430 FAIRFIELD AVE - STAMFORD- CONN. 


YN INF JPON PAGE 152 


STIFFNESS TESTER 


Determines initial, basic stiffmess or 
resilience of sheet and wire specimens. 
Each test range provides wide applica- 
tion. Dial magnifications up to 100 times 
scale reading. Test length, angle of de- 
flection and rate of loading are stand- 
ardized for accurate results between 
laboratories. Readings taken directly 


from dial, 
THE NEW 
TABER 
DIHEDRON 


4 Utilizing a large 

octahedral dia- 

mond driven in oscillating motion, this 

tester more accurately measures any ma- 
terial for hardness and toughness. 


TABER INSTRUMENT CORPORATION 


LIST NO. 109 ON INF( 
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A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 
CASTING 
Special Feature 
— Nickel content 
held to 35% min 
imum 36% 


maximum 


STAINLESS STEEL PART for milk 
bottling unit formerly machined 
from solid stock 
Only finish oper- 
ations required 
ore reaming small 
dia. of counter- 
bored hole and 
drilling and tap 
ping for set screw 


LIST NO. 4 ON INFO-COUPON PAGE 152 


BARBER 


ww) Impressor 


for quick, on-the-spot hardness testing 
of non-ferrous metals and plastics 


Simple to operate . . . gives an instant, depend- 
able measure of hardness. Operates on prin« iple 
of forcing a spring-loaded indenter into the sur 
face with the amount of penetration registering 
on a dial indicator. Can be used in any position 

tamper proof compact . . . rugged, yer 
weighs only 12 oz. Thousands used by industry. 
Write today for complete details. 


Barber -Colman Company 


Dept. A, 1218 Rock S#., Rockford, IMlinois 


N¢ INE A 2 


WRITE, WIRE or PHONE 
_ FOR YOUR CATALOG 


Today 


clean—bright—shin 


STAR STAINLESS SCREW CO. 


>] Stamm 647 Union Bivd., Paterson 2, N. J 
eonnesien Telephone: Little Falls 4-2300 
Direct NEW YORK Tele. WI 7-904! 


N PAGE 152 


GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zine 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 

LIST NO. 74 ON INFC PON PAGE 
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TUBING ROLLS 


AND 


FORMING ROLLS 


To Your Specifications or Ardcor Design—for all makes of machines 


DESIGNERS AND MANUFACTURERS: All Sizes and Spindie Diameters 
of Roll Forming Machines, Welded and Lock-Seam Pipe and Tube Mills 
© Forming Rolls, Tubing and Pipe Rolis © Straightening, Pinch and 
Leveller Rolls ® Cut-off Machines 


American ROLLER DIE CORPORATION 
29550 Clayton Avenue ad Wickliffe, Ohio 


LIST NO. 57 ON INFO-COUPON PAGE 152 


A CABLE SPLICED 
IN 10 SECONDS! 


— 


 FormED 
SHAPES 


Reduce your assembly problems and costs. 
Our shapes continuously formed, with high 


degree of accuracy, from ferrous or non- ; Cae : 
ferrous metals. Write for Catalog No. 1053. 


ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 


2070 E. Gist Place, Cleveland 3, Ohio 
Write for Caddy Catalog 


N PAGE 152 LIST NO. 71 ON INFO-COUPON PAGE 15? 


ane 
3761 OAKWOOD AVE. + YOUNGSTOWN, OHIO 


FELD REPORTS. 
on Lubrication with 


MOLYKOTE® LUBRICANTS 


“MUST” in every metalwork- 
ing shop and design department 


. hundreds of case histories from 
customer files .. . prepared especial- 
ly for the metalworking industry . . . 
send for them today. 


ALPHA MOLYKOTE CORPORATION ~— 
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Automatic Welding... 
All Analyses 
* Coated, Straightened 
Cut Coiled and Spooled 


Ask the Man Who KNOWS Stainless Welding. . 3 


.. His years of experience and leadership 


Call 


in providing the correct— 
Stainless and Heat Resistant Arc Welding Electrodes 


—place a trusted guarantee back of your welding operations. 


. 


Avenue 
Phone: 


MAURATH, INC. 


> 
| 
LIST NO. 101 ON INF 
2 
| 
LIST NO 
149 


$60,000 WASTED .y every $100,000 paid for electroplating gold 


is not an unusual loss — as we find regularly in our work with Electro- 
platers. Such exorbitant waste is often due to outmoded equipment and 
inefficient electroplating methods and solutions. With Technic aqueous 
gold solutions and Technic-engineered installations, we bring existing 
operations under scientific control —and initiate new operations 
custom-enginecred to do the job right. We correct wasteful conditions so 
effectively that your cost can drop to a record low figure. At the same 
time, you increase efficiency and achieve predetermined standards of 
deposition that can be repeated indefinitely. Without obligation, our 
Engineering Service is available to estimate how much gold you are now 
wasting — and to advise you how to stop this needless loss, Every 
proposal we make is backed by successful experience with problems like 
yours. Write TECHNIC, INC., 39 Snow Street, Providence, R. I. ~ 


MAN HATTAN makers of the world’s best soluble gold and rhodium. 
Advertisement 


Abrasive Wheels — Cul-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 


Advertisement 


NO. 124 ON INFO-COUPON PAGE 152 


Foundry Snagging—Billet 


Surfacing—Centerless Grinding pO 


Cutting and Surfacing concrete 


granite, and marble BRIGHT GOLD 


"Moldises” for rotary sanders 


Grinding and Finishing RIGHT GOLD PROCESS 


Bearing Race Grinding without scratch FOR INDUSTRIAL and 
an nishing 


Finishing Tools and Cutlery brushing or DECORATIVE USES 


Cutting-off—Wet or Dry Bars, Tub- . ; ’ 1, Exceptionally hard deposits — twice 
ing, Structurals, etc. Foundry Cutting buffing! the hardness of conventional 
—standard and reinforced wheels - gold plating. 


Grinding Carbide Tipped Tools 2. Operates at room temperature — re- 


quires absolute minimum control. 


a 3. Excellent metal distribution and 
Write to Abrasive Wheel sae “throwing power.” 


SEL-REX PRECIOUS METALS, INC. 
Dept. 88, 229 Main Street 
Belleville 9, N. J. 


1S? 


“SILVERCOTE''® 
CIRCO VAPOR DEGREASERS__targe COPPER 


or small—automatic or manual oper- TITANIUM © BRONZES @ ALUMINUM 
ation COPPERWELD «+ SILVER PLATED WIRES 
CIRCO METAL PARTS WASHERS__ OTHER NON-FERROUS 

custom engineered to suit your pro- ROUND W I R E FLAT 
duction needs 

CIRCO-SONIC DEGREASERS __ new. gr 

est development—cleaning by ultra- SPRINGS 


EQUIPMENT COMPANY sonic vibration FORMS 


119 Central Avenue, Clark (Rahway), N. J. CIRCO-SOLV (Trichlorethylene) and : oe 


LITTLE FALLS ALLOYS 
FREE! Write for 32-page CIRCO Degreasing Manual INCORPORATED 


189 Caldwell Ave. + Paterson 1, N. J. 


Offices and warehouses in principal cities PER-SOLV (Perchlorethylene) — high 
purity, low-cost solvents 
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Metal Cleanin 
SINCE 1923 
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BASKET 


for de-greasing — pickling 


anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 


any ductile metal 
by 
THE C. O. 


JELLIF 


LIST NO. 91 ON INFO-COUPON PAGE 


for all 
industrial 
requirements 


MFG. CORP. 
28 Pequot Road 
Southport, Conn. 


FABRICATED MONEL 
PICKLING EQUIPMENT 
* Hairpin Hooks * Sheet Crates 
Steam Jets Chain 
Mechanical Bar, Tube and Coil Picklers 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3721 OAKWOOD AVE. 


LIST NO. 94 ON INFO-COUPON PAGE 152 


YOUNGSTOWN, 


WHITELIGHT 


your comprehensive independent 
source of magnesium alloy 
Tubes © Rods © Shapes © Bars 
Hollow Extrusions Plate © Sheet 
© Pipe * Wire * Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 


& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 


Sales Office 
376 Lafayette St., New York 3, N. Y. 
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LICK 


SYSTEM 
Grade "B" 


PERROUS 
METAL PROCESSING 
Eliminates . . . 


Rust 
Fire Hazards 
Toxicity 
Dermatitis 
Degreasing 
Write for free semple and brochure 
Specify Grade 


RODUCTION SPECIALTIES, INC. 


755 BOYLSTON STREET 
BOSTON 16 MASS 


LIST NO, 105 ON INFO-COUPON PAGE 152 


a proven 
BLACK FINISH for 
STAINLESS STEEL 


LOW TEMPERATURE 


Du-Lite 3-0 blackening bain con be 
operated at 240°F or less, much lower 
than other processes require for black- 
ening stainless, 


NON-DAMAGING 


Low-temperature 3-0 process colors 
without surface damage, virtually elimi- 
nates costly spoilage of finished parts. 


ECONOMICAL 


3-0 bath is stable throughout its long 
life, requires only replacement of 
normal dragovt. 


EASY, SAFE OPERATION 


Du-Lite 3-0 requires no carboys, special 
equipment, or unusual safety precaution. 
Ordinary cleaning rinses, low operating 
temperatures and cold water final rinse 
eliminate processing dangers. 


GUARANTEED 


Du-Lite 3-0 is made and guaranteed by 
Du-Lite, the metol finishing speciolists. 
Depend on Du-Lite for all your cleaning 
and finishing problems. 
Seeee eee eee 
| DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN, 
Send more information on 3-0 ....... O 
Send information on metal finishing products... () 
Hove your representative coll,........ 


Nome 


Compony 


Du-Lite 


METAL FINISHING SPECIALISTS 
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QUEOUS SYSTEM 


Grade “C-W-25" 
Non-flammable 
Non-toxic 

Aqueous Oily Film 
Protects Ferrous Parts 
for Long Periods 
Indoor Storage 


Write for free sample and gragteve 
Specify Grade "'C-W-2 
ODUCTION SPECIALTIES, INC. 


755 BOYLSTON STREET 
BOSTON 16, /AASS 


RIGID-tex Metals Reduce 
Improve Appear- 
See 
Sweets Design File 1a/Ri or 


Costs, 
Increase Strength, 
ance and Reduce Maintenance, 


write us direct for complete 
information, 


RIGIDIZED METALS 
CORPORATION 


682\0HI0 ST., BUFFALO 3, N.Y. 


Sales Representatives in Principal Cities 
LIST NO, 64 ON INFO-COUPON BELOW 


precision strip 


@ BERYLLIUM 
COPPER 

@ PHOSPHOR 
BRONZE 

@ NICKEL SILVER 

@ BRASS 

@ CHROMIUM 
COPPER 


rolled to your most 
exacting requirements 


For Further Information Contact 


PENN PRECISION PRODUCTS, Inc. 
501 CRESCENT AVE. @ READING, PENNA. 
Phone Reading 63821 


LIST NO. 126 ON INFO-COUPON BELOW 


READERS’ INFO-COUPON SERVICE, METAL PROGRESS 


7301 Euclid Avenue, Cleveland 3, 
Please send further information, as checked 


at the right, on the advertisements in the 


Bulletin Board with numbers | heve listed below — 


(Please check) 


Send Catalog Send 
or Engineer- Price 
ing Date Info 


Nearest 


(Bulletin Board Item Number) 


Zene 


State 
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The 1955 Supplement to 
the Metals Handbook 


@ 200 Large Pages 
@ 214 Tables 
@ 256 Charts 
@ 411 Iustrations 


Order now a copy of the clothbound 
1955 Supplement to increase the use- 
fulness of your ASM Metals Hand- 
book. The Supplement gives an au- 
thoritative survey of facts on these 
subjects; 


Sheet Steel 

Press Forming Dies 

Gray Cast Iron 

Stainless Steel 

Aluminum Alloy Castings 

Closed-Die Forgings 

Helical Steel Springs 

Surface Finish 

Residual Stresses 

Electroplated Coatings 

Induction Hardening 

Flame Hardening 

Gas Carburizing 

Control of Surface Carbon 

Heat Treating of Tool Steel 

Manual Arc Welding 

Metal Cleaning Costs 

Creep and Creep-Rupture Tests 

Radiography of Metals 

Macro-Etching of Iron & Steel 
Each article gives a comprehensive 
coverage of its subject, with informa- 
tion limited facts. This 
authoritative survey was pre pared by 
19 ASM technical committees com- 
prising 179 outstanding engineers. For 
complete details of contents, see 
August 15, 1955, issue of Metal Prog- 
ress, Which contains the articles being 
offered in this clothbound 
Price is $4.00 to ASM 
$6.00 to nonmembers. 


to essential 


edition 
members, 


American Society for Metals 
Room 790, 7325 Euclid Ave. 
Cleveland 3, Ohio 


Please rush me the 1955 Supplement to the Metals 
Handbook 


State 
Bill my company 


Zone 


Check enclosed Bill me 
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largest 
in the country fur- 
nished by Drever Company and located 
National Forge and Ordnance Com- 
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Corrosion of Coated Steel in Contact With Al 


Digest of “Metal Coatings 
on Steel in Contact With Alu- 
minum Alloys; Some Compara- 
tive Tests”, by S. C. Britton 
and R. W. deV. Stacpoole, 
Metallurgia, Vol. 52, August 
1955, p. 64-70. 


ANY aluminum alloys resist at- 

mospheric corrosion well enough 
to be used for outdoor structures 
without painting, but steel bolts and 
screws in contact with the aluminum 
require protection. Extensive tests of 
three metallic coatings that can be 
used on steel parts in contact with 
aluminum structures outdoors have 


been reported recently by the Tin 
Research Institute in England. 

The coatings studied were cadmi- 
um, zine and a tin alloy containing 
20% Zn, all applied by electroplating 
as coatings 0.0003 to 0.0007 in. 
thick. Thicker coatings could not be 
used on bolts without impairing the 
fit of nuts, and preliminary tests of 
thinner coatings showed that they 
did not last very long. Coatings ap- 
plied before forming threads did not 
provide adequate protection. The 
coatings were applied to ordinary 
steel setscrews 1% in. long and 3/16 


keeping up with 


Sodium handling 


in. in diameter, with the threads cut 
0.0005 in. undersize, and having one 
washer and a nut. For outdoor tests 
these screws were fastened through 
4-in. holes in aluminum alloy sheets 
0.048 or 0.064 in. thick, seven screws 
being placed at least 2 in. apart in a 
12-in. sheet. Five aluminum al- 
loys were used, No. 1 being commer- 
cially pure; No. 6 containing 5% Mg; 
No. 10 being a heat treated alloy 
containing Mg, Si and Mn; No. 15S 
containing 4% Cu with Mg, Si and 
Mn; and No. 15 C being the same as 
15S except that it was clad with 
pure aluminum. 

Samples were exposed to atmos- 
pheric corrosion at three sites, sub- 
urban, industrial and marine, the 
panels being held at a 45° angle by 
porcelain insulators. Other samples 
were intermittently immersed in the 
sea. Smaller samples (3 * 4 in.) 
were subjected in the laboratory to 
salt spray tests, sea-water immer- 
sion, condensation of moisture with- 
out direct weathering, and electrode 
potential and current measurements 
between the two materials. 


/ 
in the lant ee i In preliminary tests with coatings 
only 0.00025 in. thick the Sn-Zn alloy 
new book describes how \p coating prevented rusting of the 
‘ screws and nuts much better than 
THIS BOOK TOR ENGINEERS AND PRODUCTION MEN . 
WORKING IN DESIGN, DEVELOPMENT ANO OPERATION 7 . the Zn or Cd coatings in the indus- 
trial atmospheric or intermittent im- 
CONTAINS INFORMATION SUCH AS~ | 
© DETAILS OF TYPICAL SO0IUM-USING PROCESSES mersion tests, but the coatings were 
© DETAILS OF EQUIPMENT INSTALLATION, too thin for satisfactory service. 
INSULATION, HEATING, REPAIR 4 
@ RECOMMENDATIONS FOR SODIUM PUMPING, rhe atmospheric exposure tests 
METERING, INSTRUMENTATION } } k 
with thicker coatings were not com- 
SATETY IN DESIGN AND OPERATION 
FORTY<FOUR PAGES OF DETAILED INFORMATION ON pleted when the report was written, 
SODIUM HANDLING BASED ON IN@PLANT EXPERIENCE 
NO SUBSTITUTE FOR DIREC TECHNICAL ASSIST~ but enough rusting had occurred to 
ce ANCE, THIS BOOK WILL NEVERTHELESS PROVIDE THE A " . 
= READER WITH A SOLID FOUNDATION IN THE PRINCIPLES show that the Cd coating protected 
AND PRACTICES OF SODIUM ENGINEERING. AVAILABLE 
FROM U.S.1, WITHOUT CHARGE a the steel in this service for only five 
— ied or six months in the suburban and 


produced each year 


| a heey of 


SODIUM 


> 


WELL OVER A HUNDRED THOUSAND TONS OF SODIUM 
ARE USED IN THE UNITED STATES EVERY YEAR. 140 
MILLION FOUNDS GO INTO TETRAETHYL LEAD, ABOUT 
45 MILLION INTO SODIUM CYANIDE, ALMOST AS MUCH 
INTO FATTY ALCOHOLS, 7 TO 10 MILLION INTO SODIUM 
PEROXIDE, ABOUT 4 MILLION INTO SODIUM HYDRIDE 
DESCALING OF STEEL, AND ABOUT 4 MILLION FOR 
INSECTICIDES, DYES, ORUGS, ALKOKIDE PREPARATION 
SPECIALTY CHEMICALS, ATOMIC ENERGY AND A NUM- 
BER OF MISCELLANEOUS USES. AND NOW TITANIUM 
METAL, ISOSEBACIC” ACID AND MANY ORGANICS 
ARE JOINING THE LIST 


U.S.1, TECHNICAL SERVICE HAS BEEN CALLED OW 
BEFORE OR OURING DESIGN OF ALMOST EVERY NEW 
SODIUM HANDLING UNIT BUILT DURING THE PAST fiw 
YEARS, THE SAME SERVICE 15 AVAMLABLE TO YOU IN 
ALL PHASES OF YOUR DEVELOPMENT, DESIGN, AND 
PRODUCTION 
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DID YOU KNOW 


THAT MILD STEEL IS SATISFACTORY 
FOR MOST SODIUM HANDLING 
LQUIPMENT? 


@ THAT SODIUM PIPELINES CAN BE CUT 
AND REWELOED WITHOUT ORAINING? 


© THAT SODIUM BRICKS ARE MOLDED 
IN OPEN AIR? 


@ THAT MOLTEN SODIUM CAN BE 
PUMPED AND METERED 
CONTINUOUSLY? 


© THAT THE ATOMIC ENERGY 
COMMISSION HAS STUDIED 
OVER 60 CONSTRUCTION 
MATERIALS FOR SODIUM 
HANDLING? 


RESULTS OF THE A.£.C. STUDIES 
ALONG WITH MANY OTHER DETAILS OF SODIUM HANDLING 
TECHNOLOGY, ARE PRESENTED IN BOOK, 


ASK FOR NEW U.S.). SODIUM HANDLING BROCHURE. 


USTRIAL CHEMICALS CO. 
Division of Notional Distillers Products Corporation 
99 Park Avenue, New York 16, N.Y. 

Brenches ia principal cities 


industrial atmospheres, where the 
Zn and Sn-Zn alloy coatings pro- 
vided protection for over 30 months. 
In the marine atmosphere however 
the Cd coating was good for 34 
months, the Zn for 19, and the Sn- 
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FREE BOOKLET can cur 
YOUR METALWORKING COSTS 


@ Here are 64 pages of information you'll prof- 
itably use year after year! They contain the 
straight facts about all the easily-machined 
Chase brass, copper and bronze alloys. 


“CHASE FREE-CUTTING BRASS, BRONZE, 
COPPER” will help you select the alloys best 
suited to make your products faster, better, and 


at lower cost! Data tables enable you to order ex- 
actly the amount of rod, bar, tube or sheet to do 
any given job. 

SEE CHASE'S NEWEST MOVIE, TOO! “In 
The Chips” gives a demonstration of copper and 
its alloys in use. It was produced specifically for 
manufacturers of screw machine products. 


The booklet is free! Movie showing is free, too! Send for them today! 


CHASE BRASS & COPPER CO. 
WATERBURY 20, CONNECTICUT 


Gentlemen: [_] Please send me your free booklet: 


“CHASE FREE-CUTTING BRASS, BRONZE, COPPER” 


BRASS & COPPER CO. 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION - 
The Nation's Headquarters for Brass & Copper 
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(] | would also like to see the movie, “In the Chips” 


Phitadet 
P gh 
Provence 
Rochester 


\ 
\ 
FREE CUTTING 4 PARTIAL OF CONTENTS oF CHASE 
BRASS | BRONZE COPPER Brass. Bronze: coprer 
> \ Tempe’® ot Rod, Tube, plate. 
Tolerane’* 
Cut From Chose Rod 
Weights 
Definition 
Comporise™ of Gove” System 
FY ° pecimol Equivole™ Tables 
— 
— 
5 


Process observation, alloy additions, pouring, temperature 


and pressure readings, high frequency control, valve se- 
quencing —all focus around one center of operation. 


Small but versatile 


a high-vacuum furnace 
for lab and pilot plant 


CVC's 5 to 50 pound melting and 
casting furnace offers: 


Three-way casting: Melts of 5, 12, 
17, 30, or 5O pounds can be cast in 
single or multiple molds —or centrif- 
ugally 


Ease of materials handling: A|! 
parts of the furnace interior are with- 
in arm's reach. The oblique angle 
flange connecting the chamber sec- 
tions provides unusual vertical clear- 
ance for removing molds directly 
with a crane. A deep mold well pro- 
vides 33” under the crucible lip for 
pouring bar-type ingots. 


Complete controls: A manual! bridge- 
breaker assembly is combined with 
a water-cooled, nonfogging sight 
tube for optical pyrometry. A sam- 
pling device and a thermocouple 
assembly are standard accessories. 
Interlocking of the pneumatic vac- 
uum line valves makes for safe and 
proper cycling. 

he mold well is water-cooled. 
Electric feedthroughs are provided 
for mold heating. 


Ample pumping: A 2-stage diffus- 
ion-ejector pump brings the system 
swiftly to the low micron Hg pres- 
sure range, with plenty of reserve 
capacity for pressure surges from 
alloy additions, deoxidation, and 
pouring 

Write for illustrated bulletin No. 
4-30 that lists complete specifica- 
tions, accessories, and design features 
of this remarkably versatile furnace. 


This view of the mold chamber shows deep 
well for single molds, indexed table for 
multiple molds (optional) and drive mech- 
anism for centrifugal casting (optional). 


Consolidated Vacuum 
Rochester 3, N.Y. 
a division of CONSOLIDATED ELECTRODYNAMICS CORPORATION, Pasadena, California 


Sales Ottices: Albuquerque + Atlanta + Boston + Buffalo + Chicago + Dallas 


Detroit +» New York « Palo Alto « Pasadena «+ Philadelphia + Seattle « Washington, D.C. 
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' condition, (Continued on p. 158) 


Coated Steel .. . 


Zn for 22 months. All five aluminum 
alloys acted about the same, except 
that No. 15S caused the coated 
screws to rust first. At first the Zn- 
plated and Cd-plated screws pro- 
tected the Al sheets from corrosion, 
but later when the Cd or Zn coat- 
ings had failed there was more rapid 
corrosion of the adjacent Al. For 
protecting the Al sheets, the Sn-Zn 
coating on the steel screws is con- 
sidered superior, except in marine 
atmospheres. 

The Zn-coated screws rusted rap- 
idly in the samples submitted to in- 
termittent immersion in the sea and 
the Al sheets near these screws were 
also badly attacked. The Cd coat- 
ings were in fairly good condition 
after 21 months, with the Al nearby 
only slightly attacked. The Sn-Zn 
coatings also lasted fairly well, but 
the adjacent Al was corroded rather 
severely. The Al alloys were not at- 
tacked equally, No. 10 being per- 
haps the worst near the screws, and 
No. 6 the best in general. 

The condensation test results could 
not be evaluated accurately because 
of corrosion products hiding the Al 
near the screws, but the Cd-plated 
screws definitely rusted most rapid- 
ly. The Sn-Zn coatings acquired a 
light rust stain early in the test, es- 
pecially in contact with Al alloy 15S 
which was slightly corroded near 
these screws. 

In the salt spray tests the Zn coat- 
ings failed in 40 to 80 days, the Cd 
coatings began to fail in 120 days, 
and the Sn-Zn coatings, although 
specked with rust after 99 days, did 
not fail in 326 days and the nuts 
could then be unscrewed. By that 
time the Zn-coated nuts were rusted 
fast, and the Cd-coated nuts were 
very difficult to remove. The Al alloy 
sheets were all badly attacked near 
the Zn-plated screws. 

Immersion in sea water in the 
laboratory produced some local cor- 
rosion of the Al alloy before rusting 
of the plated screws, possibly due to 
protection of the steel by scale. 
When the samples were cleaned 
after 80 weeks, the Zn coatings were 
found to have been replaced by 
scale and the Cd coatings had also 
been removed, but the Sn-Zn coat- 
ings, except for a few that rusted 
locally in a few weeks, were in good 
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WORLD'S MOST VALUABLE 
NECKLACE 


. A band of perfect diamonds surround the 
world-famous Hope Blue Diamond. Tradition asso- 
ciates the Hope with eleven violent deaths and 
tragedy in two royal families. The pendant is the 
fabulous “Star Of The East" . . . 95 carats of 
flawless fire . . . This ensemble represents the 
ultimate in gem quality. 


Owned by Harry Winston of New York 


THERE ARE JEWELS IN HEAT 
TREATING, TOO! These stainless 
steel aircraft parts have been hard- 
ened at 2000° and over, yet remain 
sparkling bright with no appreciable 
size change . . . a tribute to Stand- 
ard's craftsmanship and _ exclusive 
processing. Truly, jewels of quality. 


Stainless Steel Aircraft Parts 


Investigate our metal processes with full air force approval . . . Nitriding of 
magnetic and non-magnetic stainless steel ... Hydrogen hardening of stain- 
less steel... STANDARD EXCLUSIVES IN THE DETROIT AREA. 


1,000 ACTIVE ACCOUNTS IN 14 STATES 


Your Samples Processed Free of Charge 


“THE STANDARD OF THE HEAT TREATING INDUSTRY” 


[STANDARD TREATING CO. 


We Maintain Complete Metal- 
s 7 
lergical Servic 3467 Lovett Avenue Detroit 10, Michigan . “Phone TAshmoo 5-0600 
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DESIGN PARTS FOR THE SHAPE YOU WANT —JInvestment Casting can produce 
the most intricately shaped parts with little or no secondary machining required. 


CHOOSE THE ALLOY YOU WANT— Investment Castings are produced in any of 
the ferrous or non-ferrous alloys, including magnesium. 


USE THE PROCESS WISELY — Give full consideration to weight, dimensions, 
tolerances and surface finishes when designing for Investment Casting. Take 
full advantage of the economies inherent in the process. 


CONSULT ARWOOD ENGINEERS —Arwood casting engineers will gladly consult 
with you on your design and production problems, helping you translate them 
into finished products. Write for the name of your nearest ARWOOD sales and 
service representative. 


DESIGN 
FLEXIBILITY 


Parts similar to this stainless steel valve body for an air flow controller often 
require several changes before design is finalized. Due to the relatively low cost 
of dies and die changes, the investment casting process has proven an inexpensive 
and flexible method 


ARWOOD PRECISION CASTING CORP. 


73 Washington Street, Brooklyn 1, New York 
Plants: Brooklyn, N. Y. * Groton, Conn « Tilton, N. H. * Los Angeles, Calif. 
‘*‘PIONEERS IN INVESTMENT 
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Coated Steel... 


Electrode potentials of single 
specimens of the Al alloys and of 
plated steel with coatings 0.001 in. 
thick were measured in a 3% NaCl 
solution at 30° C. (86° F.) with ref- 
erence to a_ silver/silver-chloride 
electrode. All the potentials were 
negative, the value for Zn-coated 
steel being next to the largest 
(— 1027 mv.) and that for Cd- 
coated steel among the smallest 
(— 740). The steel with a Sn-Zn al- 
loy coating at first had a potential 
slightly higher than that of the Zn- 
coated steel, but in 4 days it de- 
creased to a small value (— 670). 
The potentials of the Al alloys va- 
ried from — 946 mv. for No. 10 to 

660 for No. 15 S. 

Measurements of the current flow- 
ing in couples formed of an Al alloy 
and a plated steel rod, immersed in 
3% NaCl solution, gave results differ- 
ent from the potential measurements 


but more in accordance with the 
performance of the bimetallic assem- 
blies. These currents were generally 
not more than 10 mic ro-amp. Where- 
as bare steel was always strongly 
cathodic toward most of the Al al- 
loys, the plated steels were initially 
anodic, those with Zn or Sn-Zn coat- 
ings becoming slightly cathodic after 
several days. Alloy 15 S however was 
exceptional; all the steels except that 
plated with the Sn-Zn coating re- 
mained anodic toward it. 

All the coatings 0.0005 in. thick 
had a disappointingly short life. com- 
pared to that of aluminum structures 
outdoors. 

The cadium coating was best in 
marine environments, but worst in 
inland environments. The Sn-Zn 
coating was nearly as good as the 
best in both environments and is 
most generally useful. It does not 
protect adjacent Al sheets complete- 
ly but defers for a long time the ac- 
celerated corrosion that follows the 
complete failure of a Cd or Zn coat- 
ing on a steel screw in contact with 
the Al. Hygroscopic corrosion prod- 
ucts form less copiously on the 
Sn-Zn alloy than on Zn or Cd. The 
Sn-Zn coatings have been found use- 
ful for protecting steel against 
atmospheric corrosion and this use- 
fulness is now extended to include 
contact with aluminum. 

G. F. Comstock 
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SUPERIOR TUBING acts as a temperature and mechanical handling shield for delicate sub-surface, radioactive logging instruments. 


SMOOTH SURFACES, CLOSE TOLERANCES, LIGHT WEIGHT: 
REASONS WHY SUPERIOR TUBING IS USED TO HOUSE 
THESE DELICATE WELL SURVEYING INSTRUMENTS 


Well Surveys of Tulsa, Okla., pur- 


chases Superior Seamless Type 304 
Stainless Tubing in large OD, light wall 
sizes and in 63 in. lengths. Into these 
tubes, which in the finished state vary 
from 28 to 31 in., radioactive well- 
logging instruments are inserted —instru- 
ments so delicate that stray electrical 
waves or gases leaking into the casing 
may throw them off. 

For that reason, the tubing is supplied 
in the “as drawn” condition, with a 
smooth surface that has a high radia- 
tion factor. Stainless is specified because 
plated material used in the past flaked 
off and short-circuited the instruments. 
The thin wall size (2.098" x .018” wall) 
is important; first, because of weight 


and, second, because of the close fit 
demanded. After the instruments are 
inserted, the tubing—closed by spin- 
ning—goes into an outer housing which 
must withstand pressures of 20,000 psi. 


Whatever you want tubing for—an 
instrument housing, hypodermic needle, 
radio antenna, or heat exchanger— 
you'll find that the high quality of 
Superior tubing saves you time, money 
and production headaches. Send for 
your free copy of Bulletin 40—A Guide 
to the Selection and Application of Supe- 
rior Tubing. Superior COMPANY, 
2008 Germantown Ave., Norristown, 
Pa. On the West Coast: Pacific Tube 
Co., 2008 Smithway St., Los Angeles 
22, Calif. 


PRE-TESTING an assembly before it is 


inserted into the Superior tube 


Certain analyses in light walls up to 244" OD 


The big name in small tubing 
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Take surface temperatures 


quickly, accurately... 


The handy Alnor Pyrocon is un- 
equaled for quick, accurate read- 
ing of all surface temperatures 
. whether they are metallic 
or non-metallic, flat or curved, 
stationary or revolving. Accu- 
rate temperatures are easily un- 
derstood on the Pyrocon’s direct 
reading scale face . . . without 
interpolation or need of con- 
version tables. A wide selec- 
tion of thermocouples and ex- 
tension arms permits adapta- 
tion to many types of service. 
For complete details and prices, 
send for Bulletin No. 4257. Iili- 
nois Testing Laboratories Inc., 
Room 523, 420N. LaSalle Street, 
Chicago 10, Ill. 


SION INSTRUMENTS | 
Vv E RY. 


INDUSTRY 


Decomposition of 
Metastable Structures by 
Plastic Deformation 


Digest of “Effect of the De- 
composition of a Solid Solution 
Produced by Plastic Deforma- 
tion on the Mechanical Proper- 
ties of an Aluminum-Copper 
Alloy”, by V. A. Pavlov, Dok- 
lady Akademii Nauk S.S.S.R., 
Vol. 95, 1954, p. 1201 to 1203. 


T= DEFORMATION of a metastable 

solid solution in a temperature 
range where plastic deformation 
causes the solid solution to decom- 
pose is known to cause such phenom- 
ena as “toothed” effects in a stress- 
strain curve, anomalous relations 
between deformation resistance and 
speed of loading, and an increase in 
deformation resistance. On the other 
hand, if an alloy is deformed in a 
temperature range in which the solid 
solution decomposes rapidly in the 
absence of plastic deformation, then 
the deformation resistance decreases. 
These effects indicate a mutual in- 
fluence between plastic deformation 
and diffusion. 

In the present work a study was 
made of the variation with tempera- 
ture of the mechanical properties of 
99.97% aluminum and of an alumi- 
num alloy containing 1.3% copper. 
This alloy undergoes decomposition 
of its solid solution in a portion of the 
temperature range used, —300 to 
+750° F. The test specimens were 
wires 0.077 in. in diameter and 1.2 
in. in gage length. Alloy specimens 
were quenched immediately before 
being tension tested. 

In the range from 70 to 390° F. 
the stress-strain curve of the alloy 
was “toothed”, and at 210° F. there 
was a yield plateau as well. These 
effects indicated active decomposi- 
tion of the solid solution. The def- 
ormation resistance of the pure 
aluminum fell rather smoothly with 
increasing temperature from 25,000 
psi. at ~300° F. to 1500 psi. at 750° 
F, The corresponding curve for the 
1.3% copper alloy lay uniformly 
about 3000 psi. above that for alumi- 
num from ~ 300 to — 100° F. At the 
latter temperature, however, its de- 
formation resistance dropped off 
slowly up to 210° F., at which tem- 
perature the value was 15,000 psi., 
compared to 8000 for pure alumi- 
num. Above 210° F. the alloy weak- 
ened rapidly and at 750° F. it was 
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Lectrodryers 
are DRYing 
controlled 


atmospheres 


OUR CONTROLLED atmosphere generator builder can advise you on 
} eaetens and equipment for all types of work—annealing, hardening, 
brazing, gas carburizing, tempering, sintering, normalizing. When a Dry gas 
is required, he'll quite likely include a Lectrodryer* in his recommendations. 


Lectrodryers are handling hundreds of controlled atmosphere Drying 
jobs throughout industry. Installations range from tiny laboratory oper- 
ations to giant steel plant jobs. For Drying help, consult your gas generator 
manufacturer. Pittsburgh Lectrodryer Corporation, 317 32nd Street, 
Pittsburgh 30, Pennsylvania. 


In England : Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XV! 
in Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux Liege. 


LECTRODRYER 


REGISTERED TRADEMARK PAT OFF 
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YESTERDAY 


CONTINENTAL 


Serves Industry Everywhere 
COMPLETE PLANTS designed, constructed, and equipped as an 
integrated unit for efficient and economical production. 


CONTINENTAL 
Tomorrow's Designs Today 


SpeciAL EQuipMENT industrial furnaces, ovens, gas genera- 
tors, and dryers—all fuels—field or shop erected. 


PRODUCTION Lines tailored to individual needs requiring mini- 
mum labor for maximum output. 


CONTINENTAL 


30 Years’ Extensive Experience 
insures prompt service in —— and production by ex- 
perienced engineers who know industry's problems. Our 
numerous sales and service centers keep in constant touch 
throughout all phases of the work. 


Write for Booklet No. 135 


This booklet covers the scope of 
CONTINENTAL Service. It is well 
illustrated with views of CONTI- 
NENTAL installations with descrip- 
tions of the equipment and the 
processes performed. 


Plastic Deformation . . . 


only slightly stronger than the pure 
aluminum. 

The variation of uniform elonga- 
tion with temperature followed a 
similar pattern, with the aluminum 
dropping smoothly from 42% at 

100° F. to 9% at 750° F. The 
alloy again showed a break in its 
curve in the — 100 to 210° F. range, 
with the value at 210° F., 33%, high- 
er than that at — 100° F., 30%. The 
work of deformation was the same 
for both materials except in the range 
from about 0 to 300° F., where the 
value for the alloy was higher by a 
maximum of 25 cal. per mol. The 
work of deformation decreased from 
175 cal. per mol at —300° F. to 5 
at 750° F. 

The behavior of the 1.3% copper 
alloy was attributed to diffusion pro- 
cesses occurring during the forma- 
tion and precipitation of the new 
phase in the nonuniformly stressed 
lattice. The presence of nonuniform 
stresses is known to facilitate diffu- 
sion at low temperatures. 

A. G. Guy 


Hot Cracking Test for 
Aluminum Alloy Welds 


Digest of “Fusion Welding of 
Aluminum Alloys, Part VI’, b 
W. G. Hull, D. F. Adams and 
H. E. Dixon, British Welding 
Journal, Vol. 2, January 1955, 
p. 32-36. 


HE EVALUATION of crack suscepti- 

bility of weld metal in a simple 
test is of major importance in the 
selection of new filler materials and 
electrodes for welding of the Al- 
Mg-Si type aluminum alloys such as 
H.10 (1.0 Si, 1.0 Mg, 1.0 Mn). Sim- 
plicity in form, preparation and test- 
ing procedure is essential. The plate 
thickness, joint design, and welding 
technique selected must be similar 
to those experienced in practice. The 
restraint should be provided by the 
test piece rather than by special jig- 
ging to avoid the possible influence 
of clamp geometry and variations in 
clamping pressure on the thermal 
cycle. Dilutions of 70 to 80% should 
be produced to represent the most 
adverse conditions in practice. 

In the test finally adopted, a solid 
rectangular plate was used which 
has an open slot machined or sawed 
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1715 AB ELECTRO POLISHER 
FOR METALLURGICAL SAMPLES 


New GREATER POWER 
0-S amps usable D.C. 


New BUILT IN RECTIFIER 
nigh Requires only 110 V., 60 C., 1 Phase. 


New \MPROVED CORROSION RESISTANCE 


Vitreous covered cell housing. 


New MODERN DESIGN 


Convenient separate units. 


New EXTRA VERSATILITY 
— Power source suitable for present and 
future AB cells, open beaker or other 
polishing or etching cells. 


New v's ALL NEW 


Except the dependable Buehler name and 
service and the “made in U.S.A.” quality. 


\ 


2120 GREENWOOD STREET, EVANSTON, ILLINOIS 
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UNIGRAIN. 


thin strip brass 
for 
deep drawing 


Uniform fine grain 
size of Somers eyelet 
bross—tess thon .010 
mm. (7 5X). 


with 
Fine Grain Finish 


Somers Brass Company is pleased to 
announce the availability of a new, 
unique annealing process which makes 
possible a uniform fine grain of less 
than .010 mm. which can be drawn to 
full 40% elongation. 

Developed in cooperation with the 
Selas Corp. of America this new pro- 
cess makes it possible to deep draw 
Somers THIN STRIP and still obtain a 
fine grain which is easily buffed to a 
brilliant finish. 


And this new Selas Furnace provides 
high production as well as close control 
of temper and uniformity. It is typical 
of the modern equipment with which 
Somers produces copper, brass and 
other alloys to rigid specifications 
between .010” and .00075”. 


if you have a problem with thin strip, 
let Somers experience help you. Write 
for confidential data blank or field 
engineer. 


EXACTING STAN DARDs On 


ly 


Somers Brass Company, Inc. 
WATERBURY, CONN. 
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Hot Cracking Test . . . 


412 ine 


3°16 in. radius 


Slot to length 
required 


0 040 in. deep J 
12 in 
! 
p44 / 0.030 in 
0.040 in 
3 Bin 


Butt Weld Cracking Test Speci- 
men for Metal-Arc Electrodes. 
Shaded area of fused plate 
shown in inset should be 70 to 
80% of the total weld bead area 


from one edge along the center line 
as shown in the sketch above. The 
severity of the test varies inversely 
as the length of the slot. The test 
was calibrated in terms of existing 
electrodes of known cracking be- 
havior at high dilution. The 
ards selected for this purpose were 
5% Si aluminum alloy, known to be 
crack sensitive at high dilution, and 
15% Si alloy, reported satisfactory. 

The test consists of laying a weld 
along the slot in an H. 10 alloy plate 
with a 0.192-in. diameter electrode, 
starting from the edge of the plate. 
Welding is completed in a single pass 
at a welding speed of 15 in. per min., 
using a welding current of 230 to 
250 amp. for full penetration. One 
electrode is used for each test, pro- 
viding a weld of about 5% in. After 
removing the slag, the weld is 
examined for hot cracks visually and 
radiographically. When cracking oc- 
curs it is normally located in the weld 
bead along the center line. Crater 
cracks are not considered as part of 
the test. 

Tests with the 5% Si and 10% Si 
electrodes over a range of slot lengths 
indicate that a relatively sharp transi- 
tion in the cracking behavior occurs 
at particular slot lengths. Welds 
made with the 5% Si electrode crack 
at slots up to 7 in. in length but are 
crack-free at slots of 8 to 11 in. The 
critical slot length for the 10% Si 
electrodes is 6 in. The minimum slot 
length at which crack-free welds are 
produced is termed the cracking in- 
dex for the electrode. 

The test can be used successfully 
to investigate the cracking tendencies 
of new electrodes and provides a 
reliable indication of the behavior 
of weld metal in production. 

(Continued on p. 166) 


stand- 


use the 


SHERWOOD 
INJECTION PRESS 


Better wax patterns will be 
yours every time with this mod- 
ern injection press. The opera- 
tion is faster and easier too! 
Press is designed for production 
of large as well as small wax 
patterns. Wax is extruded under 
accurately controlled pressure 
and temperature to assure uni- 
formity of patterns. 
Removable wax cylinder holds 
138 cubic inches of wax — 
enough to make patterns for 39 
pounds of steel castings. Total 
wax capacity including four 
cylinders in reserve tank, is 690 
cubic inches. 

Die holding table opposite hori- 
zontal nozzle is adjustable to 
height. Vertical nozzle is spring- 
loaded for automatic discharge. 
Special die closing devices will 
be supplied to meet your speci- 
fications. 


Write for Descriptive Bulletin 
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For research... for quality control 
...for raw material inspection — 


New G-E x-ray diffraction unit 
fits any analysis program 


OR fast, accurate qualitative or quantitative analysis 
of solids or liquids, the General Electric XRD-5 
offers a host of new advantages. 

New versatility! Basic components allow you to start 
with high-standard minimum equipment . . add fea- 
tures as needs grow. Double duty! Twin-tube operation 
achieved simply by adding a second tube and ma con- 
trol. New accessories! A full range of new accessories 
enables users to fully exploit the advantages offered by 
diffraction and emission technics. 

The XRD-5 works equally well when analyzing large 
or minute samples. As for speed, one research labora- 
tory cut its time on a product identification test from 
two days to five minutes—one half of one percent of the 
time formerly required by conventional chemical analysis. 

For complete information on the XRD-5, consult 
your G-E x-ray representative. Or write X-Ray “ new XRD accessory — the automatic integrating pole 
ment, General Electric Company, Milwaukee l, 1S- hgure gomiometer. Results allow fast, accurate, direct 
consin for Pub. AS-24. comparison of samples. 

Manufacturers 


Progress /s Our Most /mportant Product 
of the only 


GENERAL ELECTRIC 
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Wires, fibres, and rolled sheets — metal or plastic — 
all can be analyzed for preferred orientation by this 
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make small parts heating— 
Automatic - Continuous - Uniform 


ROCKWELL 
Revolving Retort 
FURNACES 


For annealing, harden- 
ing, drawing metal prod- 
ucts that may be sub- 
jected to slow sliding 
action in retort. 
Automatic loading—No 
charging attention. 
Work uniformly heated 
throughout retort. 

No conveyors to heat 
and cool. 

Furnace may be com- 
bined with cooling, 
quenching and cleaning 
processes in automatic 
system. 

May be used with pro- 
fective atmosphere. 


* Made in 4 standard sizes—capacity—500 to 3500 /bs./hr., 
depending on material. Gas, oil or electric heating. Also 
special sizes. 


* Write for Bulletin 424R. 


- S. ROCKWELL COMPANY 


2046 ELIOT STREET 


FAIRFIELD, CONN. 
Soles Representatives in Principal Cities 


PSC fabricated tubes furnish four substantial advantages: (1) 
Light-wall construction saves furnace time and fuel. (2) Return 
bends are of same wall thickness as tubes, promoting uniform 
flow of gas. (3) Smooth dense walls minimize carbon build-up 
and burn-out. (4) Up to 100°, longer life. In any alloy, size 
or type, including parabolics. Also sheet-alloy heat-treating 
retorts and covers, boxes, baskets, fixtures, tubes, etc. 


Hot Cracking Test . . . 


It is possible that the principles of 
the test can be applied to provide a 
cracking test for welds made by 
other processes such as the inert- 
gas-shielded tungsten-are and inert- 
gas-shielded consumable-electrode 
processes. The degree of dilution, 
which determines the weld metal 
composition, can be varied by the 
width of the slot or the dimension of 


the groove. 
8 Peter PATRIARCA 


Failures of 
Forged Turbine Blades 


Digest of “Behavior of 
Forged S-816 Turbine Blades 
in Steady-State Operation of 
J-33-9 Turbojet Engine With 
Stress-Rupture and Metallo- 
graphic Evaluations” by F. B. 
Garrett, C. A. Gyorgak, and 
J. W. Weeton, N.A.C.A. Re- 
search Memorandum’ E 52 L 
17, February 1953, 29 p. 


N AN ATTEMPT to determine the 
reason for comparatively early fail- 
ures of turbine blades in normal serv- 
ice in a turbojet engine, 46 commer- 
cial forged blades of S-816 alloy 
were carefully examined before and 
after such service. The forged blades 
were quenched from 2150° F. and 
aged 16 hr. at 1400° F. They were 
installed in a ]-33-9 engine which 
was operated about 16 hr. a day at 
11,500 rpm. until all the blades had 
failed. In this operation a part of 
each blade was stressed to 21,500 
psi. at 1500° F. The progressive de- 
formation of three blades was meas- 
ured between perieds of operation. 
Failures were classified visually as 
due to (a) stress at high tempera- 
ture, indicated by an irregular gran- 
ular surface at the origin; (b) 
fatigue, where the surface was 
smooth at the origin; or (c) a com- 
bination of (a) followed by (b), 80% 
of the failures being in this category. 
A few stress-rupture tests were made 
on specimens cut from similar blades, 
and some of the failed blades were 
examined metallographically. 
Whereas in a previous investiga- 
tion of forged S-816 blades produced 
several years earlier the best service 
life in similar operation was 78.9 hr., 
the first failure in the work here re- 
ported occurred in 181 hr., and the 
longest life was 539 hr. The creep 
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There’s a good chance it can if you heat treat any of a wide variety of 
ferrous parts. Here’s a check list to show you why. 


PRODUCT 


Cams, bearings, 
valve tappets, pistons, 
piston rings, etc. 


Twist drills, taps, 
punches, reamers, 
counter bores, etc. 


Business machine, 
sewing machine, 
gun parts, bolts 


Bearings, bushings, 
pistons, toy parts, etc. 


A. C. Gilbert Co. inexpensively achieve 
that uniform, wear resistant, blue-black 
finish on the undercarriages of scale- 
model trains by heat treating in an L@N 
Steam Homo furnace. 


Complete equipment for steam atmosphere heat 
treating consists of a Steam Homo® furnace and 
L&N temperature control panel. Both furnace 
and instrument panel are shipped completely 
assembled ready for installation in your produc- 
tion line. Furnaces are available in a variety of 


dri Ad T-620(50) 
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MATERIAL ADVANTAGE 


Wear resistance im- 
proves 


Tool life increased 


Improved bonding 
surface for paint or 
lacquer prevents chip- 
ping and cracking 


Clean, safe, cheap 
method of blueing 


Hardness and com- 


pressive strength im- 
proved 


Powdered iron 


sizes to suit your particular application. For 
complete information just write us at 4927 Stenton 
Ave., Phila. 44, Pa., and ask for Catalog TD2-620 


teeps norTHRUP 


inatruments automatic controls furnaces 


com 
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\\ High-speed 
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. . for measuring industrial gases 
Here at last is the truly modern 
flo-meter that offers important and 
exclusive advantages for every user. 


1. Easy to clean. No tools are needed 
for disassembly . . can be completely 
cleaned and reassembled in 2 minutes. 

2. Easy to read. 6” scale gives extra 
visibility. Exclusive Waukee tabs 
identify in large red letters gas being 
measured, Eliminates mistakes. 

3. Built-in control valves. Operators 
can easily see flow change. 

4. Easy to mount. Can be pane! mounted 


. » piping is simpler, installation 
costs less. 


For additional 
bulletin #201. 


information request 


ENGINEERING COMPANY 


403 E. Michigan Street, Milwaukee, Wis. 


i 


Keep your product on the move... 


BELTS 


Woven from any metal capable 


of being drawn into wire form 


AsHWORTH belts afford a con- 


veying medium in temperatures 
What- 
Ashworth 
belts can help you effect 


from sub zero to 2100”. 


ever your process 


economies and 


Keep Your Product on the Move 


ASHWORTH BROS., INC. 


at 2060°F . 
Copper 


FOR 
MLUSTRATED CATALOG 


WINCHESTER 


sales 


VIRGINIA 


Ailenta « Bullolo + Charlone,N C + Chicago «+ Cleveland + Dallas + Dewow 
Greenville, 5 C. + Los Angeles Lounville New York + Philadelphio 


Rochester 


S Poul + Canadian Rep , PECKOVER'S LID , Toronto Montreal 


Forged Blades . . . 


rates of the present blades were 
than those of the earlier 
blades. About two-thirds of the fail- 
ures originated at the trailing edge 
of the blade, and one-third at the 
leading edge. 


low eT 


Six blades, including those giving 
the shortest and longest service, were 
subjected to metallographic tests. 
Those with the shorter service lives 
had coarser and less uniform grain 
sizes, They also showed more oxide 
penetration from the surface. De- 
fects such as microvoids, slag inclu- 
sions, removal of carbide by oxida- 
tion, and fatigue cracks were found 
near the surface of all the specimens 
examined, Carbide precipitation and 
agglomeration with the 
length of service. The inferior blades 
of the older production showed 
coarser and less uniform microstruc- 
tures and more carbide precipitation 
and oxide penetration. 


increased 


Twelve specimens for stress-rup- 
ture tests were cut from blades and 
tested at 1500° F. and 20,000 psi. 
At this stress the time for rupture 
ranged from 89.5 to over 1346 hr. 
Fewer grains coarser than A.S.T.M. 
No. 6, and more carbides, were noted 
in the specimens of longer life (the 
carbon contents are not given). No 
difference in dirtiness or porosity 
was found. Carbide precipitation in- 
creased with longer test periods. Ag- 
glomeration of the carbides did not 
weaken the alley appreciably. 

The first blade failure at 181 hr. 
with 21,500 psi. stress at 1500° F. 
agrees well with the 100-hr. rupture 
strength of 23,000 psi. reported else- 
where for S-816 bar stock at 1500° 
F. But the extreme scatter of blade 
lives and stress-rupture data 
cludes useful correlations. Blade fail- 
ures in an engine may be expected 
to follow each other quite rapidly 
once they have started, making indi- 
vidual blade replacements relatively 
useless. The scatter of results was not 
explained by any structural features 
found in this werk, and it is con- 
cluded that variables in fabricating 
methods must be the chief cause. 

(A variation in carbon content 
within the range of 0.32 to 0.42% is 
not discussed as a possible cause of 
differences in properties, but such a 
variation would have been quite im- 
portant in steel.) 

G. F. Comstock 
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Illustrated above is one of two Walking Shoes for a large 
wheel excavator employed in strip mining operations . . . 
it is one of many heavy parts and assemblies of parts 
fabricated and machined by Mahon for manufacturers of 
several types of mammoth earth moving machines. If you 
can use weldments to advantage in your product, you can 
turn to Mahon for complete service including design or re- 
design, fabrication, machining and assembling. Steel- Weld 
Fabricated parts and products shown at left are typical 
of thousands produced by Mahon for manufacturers of 
processing machinery, machine tools, and other types of 
heavy mechanical equipment. If you need weldments, or 
welded steel in any form, you will find a unique source in 
the Mahon organization ... a source where design skill 
and advanced fabricating techniques are supplemented 
by craftsmanship which assures a smoother, finer appearing 
product embodying every advantage of Steel-Weld Fab- 
rication. See Sweet's Product Design File for information, 
or write for Booklet showing Mahon’'s facilities to serve you. 


THE R. C. MAHON COMPANY + Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicoge 


+ Engineers and Fabricators of Steel in Any Form for Any Purpose 
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Schaible Company finds 
Blowers that can take 


The air in this typical production foundry 
is full of sand and dirt—but North Amer- 
ican blowers, designed for heavy duty, 
give constant pressure year-in and year- 
out, even on these really tough jobs. 
Foundry success depends on steady oper- 
ation—steady blower operation. 


All 18 Campbell-Hausfeld tilting crucible 
furnaces in this brass foundry use: 
North American No. 300 Turbo Blowers 
North American No. 65 Aspirator Mixers 
North American 

No. 18 Atmospheric Regulators 
North American No. 25 Butterfly Air Valves 


For Better Blowers — Buy North American 


CO; 


4455 Eost 71st St. 
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AUTOMATIC INSPECTION AND CONTROL 
ON CONTINUOUS PRODUCTION LINE 


Electronic Protectron 
Senses Overloads— 
Minimizes Press Damage 


Continuous inspection of steel tubing and strip at production 
P ; 8 P P A punch press attachment, which de- 
speeds is now an accomplished fact with the new Sperry Ultra- tects the slightest overloads caused by 


sonic Reflectoscope® and RA attachment. This unit scans material pile-upe, 
alignment, the Sperry Protectron mini- 
traveling at high speeds and registers the presence of both mizes tool and die damage by warning 
. " signals and actuation of control devices. 
internal and surface defects. Far more thorough than the human The Protectron also cuts costly equip- 
eye, it provides for both defect recording and signaling in addi- ment damage and keeps all automatic 
machines running without close atten- 
tion. With Protectron on guard, one man 
lights or alarm bells, as well as automatic marking and machine can safely and easily operate several 
machines at once. 


tion to continuous inspection. Designed to incorporate signal 


cut-off units, the Sperry Reflectoscope and RA attachment is a 
flexible, accurate instrument which opens a new area to more 


Mig 
effective cost-cutting quality control. Sperry Products, Ine. 

Shelter Rock Road 

Danbury, Connecticut 

J] Send me the Ultrasonic News Letter 

] Send me Reflectroscope information 
2) Send me Protectron information 


Name 


Title... 


DANBURY, CONNECTICUT | 


Company. 


To keep posted on latest developments in tne profit- | S6Srem 


able use of ultrasonic inspection by industry send for | aS: =Slc 
your copy of our new Ultrasonic Inspection News Letter. 
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FIRST IN ULTRASONIC INSPECTION 


Versatility made Ajax induction heating a natural 
choice for Massey-Harris’ mechanized forge. This 
one shop handles all the common forging steels, in 
blanks ranging from one inch rounds to four inch 
squares, used to make a hundred different automotive 
and tractor parts. Imaginative forge design, plus the 
inherent flexibility of Ajax induction heating, make 
it possible to operate the entire forge with just three 
induction units each equipped with seven 
heating fixtures. 

The seven fixtures to be used for any given piece 
can be withdrawn quickly and easily from a “library” 
adjacent to the forge. Here more than one hundred 
Ajax-Northrup heating fixtures are completely cata- 
logued and filed in terms of the piece for which they 


Associated Companies 


AJAX-NORTHRUP 
INDUCTION HEATER 


HOLDING FURNACE 


LOADING PLATFORM 


were designed. And the relatively low cost of the 
fixtures permits Massey-Harris to keep sixty “spares” 
on hand. 

The unusual versatility of this induction heater 
library is the key to forge mechanization. But Ajax 
induction heating goes on to pay its way through 
numerous other advantages. Compared with fuel- 
fired equipment, for example, induction heating re- 
quires less steel, less heating time. There's less scale, 
dies last longer, rejects are fewer, and working con- 
ditions are far better. 

Is it any wonder that more forges every day— 
mechanized or not—are turning to Ajax induction 
heat? Write Ajax Electrothermic Corporation, Tren- 
ton 5, New Jersey, requesting Bulletin 27-B. 


Ajax Electric Company—Ajax Electric Furnace Co.—Ajox Engineering Corp. 


SINCE 1916 


INDUCTION HEATING-MELTING 
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_R. |. Heat Treating Co. 
CUTS STRAIGHTENING COSTS 50”! 


Foxboro Control automatically holds working temperatures within 44% of chart range in this Hayes 
atmosphere furnace at the Rhode Island Heat Treating Company, Providence, R. 1. Heat cycles may vary 
from 10 minutes to 18 hrs. on such precision parts as watch pinions, dial indicator hands, and stamping dies, 


.«. With Foxboro Automatic Temperature Control 


A wide variety of precision parts ranging from tiny watch 
pinions to 700 lb. stamping dies is handled by the Rhode 
Island Heat Treating Company. To assure maximum shop 
output, the company is constantly striving for greater pro- 
ductivity and economy in every operation. 
Recently this progressive jobbing company stepped up the 
efficiency of hardening and tempering operations by replac- 
ing manual temperature control of two furnaces with Foxboro 
Dynalog Temperature Controllers. Besides the outstanding 
savings in operators’ time thus effected, the greatly increased 
accuracy of Foxboro Control reduced work distortion .. . 
cut straightening costs 50%! 
Foxboro Temperature Control Systems are constantly in- 
creasing the efficiency of all types of furnaces throughout the 
industry. Put new accuracy and economy in your heat treat- Difficult hardness specs are regularly met 
ing operations. Write for illustrated Bulletin 427. The Foxboro using this Eclipse tempering furnace equipped 


with Foxboro Automatic Temperature Control. 


Company. 522 Neponset Ave., Foxboro, Mass., U.S.A. Tolerances of 57-59; 58-60; 59-61 Rockwell are 
easily duplicated day alter day. 


REG. U.S. PAT. OFF. 
FACTORIES $IWN THE UNITED STATES, CANADA, AND ENGLAND 
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per 1000... 


HEATING COST FOR 
AUTOMATIC FORGING 


with Selas Thermo-Automation 


Forged pliers, scissors, wrenches, shears, 
turbine blades and forceps are typical 
parts manufactured by Chambersburg 


than $1.00 per hour. 
Virtual elimination of scale . . . repro- 
ducible heating uniformity from piece to 


Engineering Company’s new Cecomatic 
Process. Forgings weighing from a few 
ounces to hundreds of pounds can be 
produced with this automatic technique. 

In forging pliers, for example, Selas 
high-speed heating automatically delivers 
9/16 x 9” bar stock at 2100°F to the 
Impacter, to permit production rates of 
up to 1000 forgings per hour. Total fuel 


piece . . . compact equipment .. . work 
size flexibility ... operator comfort . . . are 
other features of Selas heating. 

In heat treating, brazing, forging, strip 
annealing, and other continuous opera- 
tions involving both ferrous and non- 
ferrous metals, Selas Engineers can design 
heat processing equipment to help speed 
production, improve product quality and 


and power costs of the furnace are less reduce manufacturing costs. 


Address Dept. 62 for descriptive data concerning your heating requirements 


CORPORATION OF AMERICA 


DRESHER, PENNSYLVANIA DEVELOPMENT + DESIGN + CONSTRUCTION 
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To clean parts for fine finishing 


Fine finishes are achieved only on an 
absolutely clean surface which pro- 
vides uniform adhesion during plating 
or painting. Only a superior degreas- 
ing agent, like NIALK TRICHLOR- 
ethylene, can get metal parts thor- 
oughly free from machining lubricants 
and foreign matter —can assure the 
clean surface required for fine 
finishing. 


In addition to its high solvent power, 
NIALK TRICHLORethylene is recov- 
erable and stable for re-use. This com- 
bination of characteristics makes it 
one of the most efficient and economi- 
cal degreasing agents available. 
Whether your requirements are drum- 
size or tank car... for full measure of 
cleaning power from every gallon, spec- 
ify NIALK TRICHLORethylene. 


NIAGARA ALKALI COMPANY 
60 East 42nd Street, New York 17, N. Y. 
Plant: Niagara Falls, N.Y. 
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TRICHLORethylene 


Send for free Ulustrated booklet, 
con- 
taining valuable data on the use 
and handling of this chemical. 
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CREEP-PERCENT 


STRESS~ 30,000P31! 
TEMP. 1600 °F 


...newest Vacuum Melted alloy 
in the high-temperature field! 


Here's a new “super alloy” for gas turbine compo- 
nents. Upimet 500 combines unsurpassed stress- Urica can offer you properties 
rupture strength with superior high tensile strength in like these through Vacuum Melting: 
the 1200°F to 1800°F range. For example, at 1600°F 


its ultimate tensile strength is over 100,000 PSI. & I 
Extreme cleanliness 
UTICA is now supplying UpiMeT 500 to top priority : . 
; Precise chemical control 
aircraft engine manufacturers. It is also supplying 


Vacuum melted alloys to dozens of manufacturers in Longer stress-rupture life 
many branches of industry. © Increased tensile strength 


Our technical staff is ready to help you on your high Increased ductility 


“a temperature problems. On short notice we can test- Better fatigue resistance 


melt a sample of your alloy for further evaluation. Greater yield strength 


Call or write today. Greater impact resistance 


Let us tell you more about our facilities. Send for Greater creep properties 


illustrated Vacuum Melting Brochure. 


Patent applied for on Upimer 500 Offer of our facilities is subject to 
priority of national defense orders. 


ALLOYS 


UTICA DROP FORGE AND TOOL CORPORATION, UTICA 4, NEW YORK 
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THE QUALITY NAMES IN ALLOY 


FOR HEAT CORROSION ABRASIO! 


Structures-Properties ‘‘Born-to-Form’’ in Optimum Distribution to Load 


REVOLUTIONARY NEW CON. 
CEPT”, OF OPTIMUM METALS 
STRENGTH—WEIGHT UTILITY, AT- 
TAINABLE THROUGH ENGINEERED 
INTEGRATION OF CASTING DESIGN. 
PROCESS-METALLURGY AS INITI- 
ATED BY GA (1928), NOW HAS ITS 
MOST POTENT POTENTIAL IN AIR- 
CRAFT. 


Twenty-eight years ago, General Alloys re- 
ported that “fatigue life of heat resistant al- 
loy castings is inversely proportional to grain 
size”. This was our conclusion after 9 years of 
experience in evaluating performance of alloy 
castings that had ultimately failed from fatigue 
and stresses in short-cycle heat-treating opera- 
tions. 

Our cast “high temperature tooling”, fixtures, 
racks, trays, containers, etc., were subjected to 
violent stresses and load reversals induced by 
quenching from temperatures of 1450°F. to 1750°F. 
in oil, brine, or water. Structures of high nickel- 
chrome heat resistant alloys cannot be materially 
altered by heat treatment. Their structures, 
which determine properties — strength, ductility, 
embrittlement, fatigue life, resistance to carbon 


penetration, etc.— can only be controlled in the casting process. As- performance of specific jobs 

cast grain-size-and-orientation directly reflect rate-and-direction of Inquiry to GA will place our national engi- 
cooling. The “thermal path” of molten metal in progressive solidifica- neering organization and 37 years of unparalleled 
tion first locally, variously forms the “foetal casting” —a solid cast experience at your disposal. 

surface “shell”, with a fluid-to-plastic “core”, in turn locally vari- 

ously, solidifying and “shrinking” dimensionally and/or internally. \ { PRD Af 

“The apparent ‘simplicity’ is merely the misleading cohesion of com- = 1am. 
plexity.” SCIENTIFIC CASTING DESIGN - PROCESS - METAL- > 

LURGICAL ENGINEERING, now limited and proprietary, must be An “aditorial” by the President of General Alloys Co 


405 West First Street, Hoston, Massachusetts 


extended to a top level engineering profession in the national in- 
terest. Design determined, surface-to-mass-ratio, in sectional varia- 
tion and gradiant, largely determines local and total “thermal paths” 
—hence solidification rates; hence structures; hence as-cast prop- 
erties. The entire mass-of-metal-in-the-mold forms the thermal path. 4% H | 
The metal and B.T.U.’s do not know any difference between the 


“casting” and its “heads and gates”; all act together to determine * > 
attainable dimensional controls and residual stresses as well as as- f ‘ 
cast structures-properties. 


Where one intelligence and authority can reasonably encompass 
all the fundamentals including: (1) factual loads and stresses and 
fatigue factors and (2) casting design-process metallurgy (in terms 
of predictability producible structures — properties in best attainable : ‘ee 
disposition to loads) it becomes possible to scientifically design and a ; " we, 
attain revolutionary strength-weight-continuity benefits into high- é a 
temperature mechanism or aircraft components, for economical pro- 
duction direct from molten metal to 95% to 100% forms by one 
process under one roof. 

G. A. Engineers working with A.S.M. automotive and process in- 
dustries engineers and metallurgists (many of whose sons, some 
grandsons, we now serve), “co-educated” each other out of the “man- 
hole-cover and knee-brace school of casting design” of a generation 
ago, for castings that really “GO to work”. Today 95% of G. A. pro- 
duction is G. A. Designed for predictably dependable economic 


UNITRON| ™ 


LET THE INSTRUMENT 
PROVE ITS VALUE TO YOU 
BEFORE YOU DECIDE 

TO PURCHASE 


See for yourself why more and more of our 
leading industrial firms, universities and re- 
search laboratories are turning to UNITRON 
microscopes. These remarkable instruments 
have dispelled the myth that unexcelled op- 
tical and mechanical performance is incon- 
sistent with low cost. Try one of these micro- 
scopes in your own laboratory for ten days. 
There is no cost or obligation. Verify its 
fine optical and mechanical performance. 


UNITRON Metallurgical Microscopes are 
chosen by such leading firms as. . . 


Union Carbide and Carbon 
Goodyear Atomic 

General Motors 

American Smelting and Refining 
CBS-Hytron 

Sperry Products 

Raytheon 

Arthur D. Little 

Corn Products Refining 
Spraque Electric 

National Bureau of Standards 
International Nickel 

Firth Sterling 
Raybestos-Manhattan 

U.S. Dept. of Agriculture 
Colorado School of Mines 
General Electric 

American Brass 
Minneapolis-Honeywell Regulator 
Procter & Gamble 

Glenn L. Martin Co 

E. |. DuPont de Nemours 


THIS COMPLETE CATALOG ON 
UNITRON MICROSCOPES IS 
YOURS FOR THE ASKING 


This colorful, Hlustrat- 
et ed catalog gives com- 
4 plete specifications on 

all of the instruments 
briefly described on 
\ this page, as well as 
others which we 
\ know will interest 
+4 you. Send coupon 
: below for your 

free copy 


ETALLURGICAL 
MICROSCOPE 


UNITRON METALLOGRAPH 
and UNIVERSAL CAMERA 
Microscope, New Model U-11 


@ For visual observation. measurement, and 
of both opaque and trans- 
ent specimens. 


@ Bright field, dark field, and polarized 
iNumination. 


@ Revolving nosepiece with cbjective 
lenses, 4 oot eyepieces, 3 visual 
eyepleces. optics. Magnification 
range: 25-2000 


@ Compact and entirely self-contained with 
built-in 34" x 4%" camera, high-inten- 
sity iMteminator, variable transformer. 


@ The image is automatically in focus in 
the camera—transition from observation 
to photography is Instantaneous. 


@ Transmitted light accessories for trans- 
parent specimens included. 


@ Calibrated square mechanical stage with 
calibrated rotatable stage plate. 


@ Many other important features and acces 
sories including calibrated 
apparatus, filters, micrometer eyepieces, 
flim holders, ete. Cabinet 


@ 35 mm camera attachment, low power 


(5-40K) accessories. and binocular eye- 
plece available at extra cost. 


COMPLETE UNIT only 1145 
fob Boston . 


UNITRON LABORATORY MODEL MMU 


UNITRON Model MMU pioneers several 
new features available for the first time 
and, in addition, includes features found 
only in instruments selling for well over 
twice our unusually low price. For 
metals and other opaque specimens un- 
der both ordinary and polarized light. 
This mode! far surpasses the usual metal- 
lurgical microscope in versatility and 
makes an ideal all-purpose laboratory 
microscope. Its features include: 


transformer built into microscope base. 
vertical iliuminator with tris diaphragm 
and filters 

iiuminator mounts on stage for oblique 
lighting 

iMuminator mounts substage for trans- 
parent specimens. 

coated optics. 

course and fine focusing 

focusable stage. 

calibrated drawtube. 

polarizing apparatus and 5 filters 
revolving nosepiece with objectives 5X. 
10X, 40X, 100K, ot 


PSX, PIOX, $287 
"COMPLETE, ont . 


UNITRON STUDENT MODEL MMA 


UNITRON Model MMA is a complete 
and versatile metallurgical microscope 
priced at about the usual cost of an 
accessory vertical illuminator needed to 
adapt an ordinary microscope for work 
with opaque specimens. Model MMA 
offers many of the novel features of the 
larger Model MMU insofar as these 
features are not connected with the 
higher magnifications obtainable with 
an oil-immersion lens. Its low cost makes 
the MMA ideal for student use and 
routine laboratory investigations. its 
features include: 


transformer built into microscope base. 
vertical itiuminator with iris diaphragm 
iiuminator mounts on stage for oblique 
lighting 
iNuminator mounts substage for trans- 
parent specim 
coated optics 
single focusing control 
substage 5-hole disk diaphragm. 
frosted filter 
revolving nosepiece with objectives 5X. 
40K 

leces: PBX, 


en $149. 
COMPLETE only 


@ filters: polaroid, frosted. 
UNITRON Model MEC 
is of the inverted type and @ large mechanical stage with 
designed for visual observea- @raduated circular rotatable 


204 Milk Street, Boston 9, Mass. ! 


Please send us your complete catalog on i 


tion of metals, ores, min- stage plate. 
erals, etc. It includes many @ calibrated polarizing appara- 
of the features of the Mode! tus. 
4 UNITRON Microscopes. U-Il Metallograph which @ coated optics 


are connected with visual 


: @ revolving nosepiece with ob- 
bb ities observation of opaque speci- jectives 5X, 40X, 100K 
‘orm. iit lero. PSX. Micrometer 


@ vertical with iris COMPLETE "$31 


diaphrag 
@ coarse ~— fine focusing. fob Boston 


United Secentific Co. 


204-206 MILK STREET, BOSTON 9, MASS. 
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Trade-Mark 


YIELD 
ma OF ALCOHOL PLANT 


To control the flow of corrosive sulphuric acid 
in an alcohol-acid plant and to stop unscheduled 
shutdowns to repair corroded valves. The acid is 
in concentrations of 50 to 60 per cent and at 


temperatures up to 250 deg. F. 


REMEDY: 


Valves of alloy D installed. 


RESULT: 


The entire unit now operates on a four-month 
inspection and repair schedule. There are no un- 
scheduled down periods with accompanying loss 


in production, 


Hasre.oy alloy D is resistant to all concentra- 
tions of sulphuric acid at temperatures up to and 
including the boiling points. In many instances, 
use of alloy D has increased yields in chemical 
processes by permitting higher acid concentrations 


and temperatures. 


For a copy of a booklet ribing HAsreLtoy 
alloy D get in touch with the nearest Haynes 


Stellite Company Office. 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


WCC) 
General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago - Cleveland - Detroit - Houston - Los Angeles - New York « San Francisco - Tulsa 


“Haynes” and "‘Hastelloy’’ ore registered trade-marks of Union Carbide and Carbon Corporation, 
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Alike—But it's What's 
INSIDE That Counts. 


@ An extensive, 2-year research program has 
produced a new series of Talide Metal grades having 
greatly improved hardness, strength, rupture-resistant and 
crater-resistant qualities. Users can now get maximum benefits 
from today’s high-speed “automation” machines. Record production 
runs and continuous machine performance is assured with super-hard, 
super-tough Talide Tools. 

@ Universal acceptance of Talide Metal has made possible construc- 
tion of a new 100,000 sq. ft. multi-million dollar plant at Youngs- 
town, Ohio. Doubled production facilities assure prompt delivery 

and fast service. All Talide Metal grades are uniform and 
consistent in quality. They are processed in latest type vacuum 
electric furnaces under rigid laboratory control. Every test 
proves Talide is Best! 


MULTI-PURPOSE TOOLS 


BRAZED VERTICAL CLAMPED 


a . 4 40% more forgings cut at Automotive Engine Plant. 


5000 & 6000 STYLES pared to 49 machined with best competitive 


premium grades. 
Pa ie Double Production obtained at Electric Motor Plant. 
Part 1040 steel pump shaft, Brinell 186. 


Part C-1141 steel forging 1-1/2” dia. x 14” long. 
Operation Turning multiple diameters. 
i Machine New Britain Chucking Lathe. 

a Talide triangular insert #TB-12123, Grade S-88 
Code C-5), mounted in Klamp-Lok 
oolholder. 

ED ” ” 

| “-THROW-AWAY” HORIZONTAL CLAMP Depth of Cut... to 3/32” 1540 
THR S.F.P.M....... ....580 Lubrication None 
ia 1000, 2000, 3000, 4000, om” & “P STYLES Results........ 71 forgings machined per edge per grind com- 
f 


t Operation Turning 3 diameters and | taper. 
ge Machine Sundstrand Automatic Lathe. 
Talide triangular “Throw-Away” insert, 3/8” 1.C. 
% x 1/8” thick, Grade S-92, mounted in Klamp-Lok 
in: Depth of Cut 3/8” Feed 021” S.F.P.M. 300 


Results _.. 31 shafts machined per edge per grind. Best com- 
petitive premium grade produced only 16 before 
fracturing. Exceptional toughness of Talide grade 

ROD STOCK evidenced by only slight mushrooming of 


no fracturing. 


KLAMP-LOK TOOLHOLDER INSERTS 


SEND FOR SPEED & FEED CHART— 
Pocket-size plastic chart gives com- 
plete information on speeds, feeds, 
relief angles and recommended 
grades for cutting all metals. 


Call in a Talide sales engineer to recommend proper tooling for your machining 
; operations, or write for 84-page catalog No. 56-G. METAL CARBIDES 
| CORPORATION, 6001 Southern Blvd, Youngstown 12, Ohio. 


OVER 25 YEARS’ EXPERIENCE IN CARBIDE METALLURGY 
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TALIDE TOOLS GIVE TOP PERFORMANCE 
Koha 
CTALIDE’ 


Springfield Can Co. reports: Improved refinning 
quality at lower cost with Kemp Melting Pots 


Retinning dairy equipment is the main plant operation at the 
Springfield (Missouri) Can Co. Milk cans are treated in a re- 
tinning room where 2 Kemp Immersion Heating Pots melt 
block tin and keep it in liquid form for the operation. 

Installed in January, 1955, the Kemp Pots have already 
proved superior to the old, externally heated pots in quality 
control. They have reduced dross formation 75%. The con- 
stant, even heat of Kemp Pots heips produce heavier tin 
coatings, which give the retinned cans the quality appearance 
and life of new cans. 

Kemp Saves Fuel, Production Time 

The Kemp units heat much faster than old-fashioned methods 
and maintain an even temperature. This means lower fuel 
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costs as well as valuable production time saved. Mr. Jack 
Simon, Springfield Can Co. owner, sums it up by saying, 
“The Kemp Melting Pot is the finest produced!” 


Kemp Can Help You 

You benefit in many ways when you install Kemp Melting 
Pots: they are not subject to periodic and expensive break- 
downs .. . offer greater heating surface, faster heat recovery, 
lower dross formation, even lower room temperatures —they 
operate continuously at maximum efficiency with a substan- 
tial saving in fuel costs. 

Find out how Kemp engineers can provide the most profit- 
able solution to your heating or melting problem. Write for 
Bulletin IE-10 today. 


IMMERSION MELTING POTS 


CARBURETORS BURNERS + FIRECHECKS ATMOSPHERE 
& INERT GAS GENERATORS + ADSORPTIVE ORYERS 
SINGEING EQUIPMENT 


THE C. M. KEMP MFG. CO. 
405 East Oliver Street, Baltimore 2, Merylend 


Kemp Pots cut costs: - cut dross 15% 
h SSS 
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new 5,000,000 Ib. 
Baldwin universal 


testing machine 
is world’s largest 


Vertical specimens 40 ft. high can be tested 
in tension or compression, and structures 
100 ft. long can be tested in flexure in the 
new 5,000,000 Ib. Baldwin universal testing 
machine recently installed at Lehigh Uni- 
versity, Bethlehem, Pennsylvania. In terms of 
load capacity and size of specimens accommo- 
dated, this testing machine is the largest in 
the world. 

Loading and measuring systems are both 
hydraulic but completely independent. Loads 
can be applied at speeds up to 3 in. per 
minute. The measuring system utilizes the 
time-proven Emery weighing capsule and 
null-balance indicating system for rapid and 
accurate response. Six scale ranges are pro- 
vided. Accuracy is within 4°; of dial reading. 

Whether you need a machine of 5,000,000 
Ibs. or 5 Ibs. capacity, you'll find it in 
Baldwin's complete line. For a copy of our 
new universal testing machines bulletin 4401, 
write to Testing Headquarters, Baldwin-Lima- 
Hamilton Corporation, Philadelphia 42, Pa. 


BALDWIN-LIMA-HAMILTON 


Divisions: Austin-Western © Eddystone « 

Electronics & Instrumentation ¢ Hamilton 

Lima Loewy-Hydropress Madsen 
Pelton Standard Steel Works 
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*“ALUMON” 


for Plating on Aluminum 


RUST PROOFING 
COMPOUNDS 


STOCK POINTS: 


Seattle, San Francisco, 


Los Angeles, Chicago, 
Detroit, Dayton, 


Cleveland, 


Binghamton, New Haven 


Since 1930, ENTHONE Incorporated has developed and 
brought to the metal finishing market many specialty prod- 
ucts and processes. Often these products have provided the 


answers to finishing problems previously unsolved. ENTHONE 
ENSTRIPS, for example, are patented products for the 
selective dissolving of one metal plated on another without 


attacking the base metal. 
ENSTRIP A—US. Patent No. 2,649,361 — was the first 
product ever offered for dissolving nickel plate without 
attack on the steel basis metal. 


FEBRUARY 1956 


442 ELM STREET, NEW HAVEN 11, CONNECTICUT 


Metal Finishing Processes * 


METAL BLACKENING 
COMPOUNDS 


Metal Cleaning and 
Degreasing Compounds 


Conversion Coatings 
for Zine and Cadmium 


WORLD-WIDE 
DISTRIBUTION 
.. » ALSO IN 


Canada, Brazil, 


England, Franoe, 


Sweden and Germany 


was the 


ENSTRIP 165-S — U.S. Patent No. 2,698,781 
first product ever offered for dissolving nickel from copper 
base alloys without attack on the basis metal. And there are 


many other selective strippers in the ENSTRIPS group to 


meet all requirements. 


If you have a metal finishing problem, ask ne 


ENTHONE first! Write now for the folder : 


“They are HERE ... "describing 20 ENTHONE 


answers to difficult finishing problems. Cag 


Electroplating Chemicals 
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ADHESION AND DUCTILITY TESTS 
HELP MAINTAIN ACP PROCESS STANDARDS 


ACP Laboratory Technicians make regular tests of 
production-run panels to help you maintain quality 


Functioning as a quality control organization for the 
ACP process in your plant is an important part of 
ACP’s service to you. Our laboratories test production- 
run panels processed in your plant, report the results 
to you, and, when necessary, suggest changes in the 
process to improve product quality. 

When you install an ACP metal treating process you 
buy much more than the chemicals needed—you buy 
the services of an organization that doesn’t stop with 
the delivery of a chemical, but puts it to work and keeps 
it working effectively. We have been doing just this for 
over 40 years. 


Typical of the equipment in the ACP 
Quality Control Laboratory is this Bell 
For more information about ACP and its processes for  Cdhetien. tester for determining the od 


. , hesion of the painted finish on the ACP 
treating metals, ask for Bulletin 1171B. processed base. 


Laboratory technician checks a panel on an Olsen Cup Ductility Tester. 


AMERICAN CHEMICAL PAINT COMPANY, Ambler 16, Pa. 


DETROIT, MICHIGAN NILES, CALIFORNIA WINDSOR, ONTARIO PROCESSES 
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FORGEABILITY 
MACHINABILITY 
HEAT TREATING PROPERTIES 


BALANCED TO CUT YOUR COSTS 


Balance—the correct proportion of 
forgeability, machinability, and heat 
treating properties in forging steels— 
directly affects your profits. Balance of 
these properties reduces operating costs, 
and also produces higher-quality, 
finished forgings. 

Careful metallurgical control of every 
process from ore mine to finishing mill 
at J&L assures the production of 
forging steels with the correct balance 
of properties you require. 

Whether you produce rugged, heavy- 
duty forgings or lightweight, 
high-strength parts, J&L forging steels 
give the best results. Our staff of 
experienced metallurgists is available 
to help you establish the specifications 

to fit your need. Write or phone our 
nearest district office. 


Automotive Steering Knuckle Support 
forged from 1-15/16”" Hot Rolled Round 
AISI Grade 1340 


Sones Laughlin 


STEEL CORPORATION — Pittsburgh 


J&L FORGING STEELS 
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GUARANTEES  ®* Mallory-Sharon now guarantees that MST titanium and titanium 


alloy mill products contain no more than '/10 of 1% carbon, maxi- 

faster mum, Since larger percentages of carbon result in formation of hard 

carbides which greatly reduce machineability, this guarantee assures 

titanium  ~»y°" that MST material has the optimum machining characteristics 
obtainable. 


machining Thus you can machine Mallory-Sharon titanium faster, save produc- 
tion time and cost. In addition, this low carbon level assures improved 
notch toughness, fatigue properties, and uniformity of material. This 
new quality standard, another first from Mallory-Sharon, is made 
possible by “Method S” vacuum double melting. 


Call us for your present requirements—or future plans—in titanium. 
For bulletin on Mallory-Sharon’s new Titanium—6% Aluminum-4% 
Vanadium alloy write Dept. F-2. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY SHARON 
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Making good electric appliances even better has 
always been a goal at General Electric. In fact, 
G-E sums it up with its byword “Progress is our 
most important product.” 

Among the better-than-ever G-E appliances are their 
washers and dryers. We here at Fahralloy are par- 
ticularly proud of the part our products play in the 
daily production of those fine home laundry ap- 
pliances. Specially designed, metallurgically cor- 
rect—Fahralloy Burning Tools convey G-E washer 
tubs and other parts through the furnaces where the 
porcelain enamel finish is fused to the steel at tem- 
peratures in the 1500°F range. 


Day after day, month after month, year ofter year, 
Fahralloy heat resisting alloy castings provide the 
most dependable service in plants all over the coun- 
try wherever high temperature service conditions 
must be met. Industry has learned from experience 
that whenever the problem is heat, the solution is 
Fahralloy. Won't you give us the opportunity to 
serve you? 


Fahralloy Burning Tools “carry the lead’ 
through this G-E furnace at Appliance Park, 
Lovisville, for firing of the porcelain enamel. 


E FAHRALLOY CO. 


150th & Lexington Ave. — Harvey, Illinois 
in Canada — Fahralloy Canada, Ltd., Orillia, Ontario 
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and now the 


travograph 
oxygraph 
duograph 
monograph 
radiagraph 


NEW 


for repetitive, accurate shape cutting! 


The new Airco #42 Camograph is a low-priced, 
accurate, shape-cutting machine which can be used 
as a major production tool to turn out thousands of 
identical flame-cut parts — or — as an auxiliary unit 
to supplement the output of larger, more expensive 
machines. Here are a few of its many features: 

* Cuts any shape up to a /ul/ 42” diameter circle — 
straight lines to 92”. 

* Accommodates wide range of tip sizes to shape- 
cut steel of any practicable thickness. 


* Tracer head is permanently magnetized—oper- 
ated by an adjustable speed motor. 

* Portable—move it from location to location, easy 
to set up and level. 

© Unerring Accuracy. Permanently magnetized 
tracer hugs steel template. Knurled roller follows 
most intricate shapes at constant speed — driven by 
adjustable-speed, governor-controlled motor through 
positive worm-gear drive — no couplings, pulleys or 
belts. 


See your Airco representative for full details — 


or—write Airco direct. Request catalog ADC 853. 


Air REDUCTION 


Incorporated, with offices and 
dealers in most principal cities 
Air Reduction Sales Company 

Air Reduction Pacific Company 


60 East 42nd Street ¢ New York 17, N. Y. 


Represented internationally by 
Airco Company international 
Foreign Subsidiaries: 

Air Reduction Canada Limited 
Cuban Air Products Corporation 


Divisions of Air Reduction Company, 


Products of the divisions of Air Reduction Company, incorporated, include: AIRCO — industria! goses, welding and cutting equipment, and acetylenic chemicols * PURECO — 


corben dioxide, liquid-selid (‘'ORY-ICE'') * OHIO — medical gases and hospital equipment * NATIONAL CARBIDE — pipeline acetylene ond coicium carbide 
COLTON — polyviny! acetates, aicohels, and other synthetic resins 
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Cast-iron camshaft lobes Flamatic-hardened to 
Rockwell C 52-53;at depth of %”. 


Tue drawings above show the three camshafts that a large 
automotive manufacturer asked Flamatic to harden selectively 
on a single machine. The close-up at the right shows how 
Flamatic flame hardening solved the problem through simple, 
ingenious tooling. The machine achieves high production, yet 
set-up changes take less than 15 minutes. The operator posi- 
tions the water-cooled shield, sets the selector-switch for the 
proper flame head, and adjusts the work-holding fixture. The 
cycle is then automatic except for loading. 


This is another case out of hundreds showing how Flamatic 
selective hardening provides rapid heating and precise tem- 
perature control which results in high production and uniform 
performance over a wide range of parts. Write for Catalog No. 
M-1861, or send us part prints for analysis. 


THE CINCINNAT! MILLING MACHINE CO. 
CINCINNATI 9, OHIO, U.S.A, 


1 flamatic hardens 3 different camshafts 
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A NEW, COMPREHENSIVE MANUAL 
OF THE LATEST TECHNIQUES FOR 
PRECISION BARREL FINISHING 
METALS and PLASTICS 


+ Here's a new, 40-page, practical guide .. . filled 

with helpful facts and processing data... which 
tells a comprehensive story of modern preci- 
sion barrel finishing for both metals and plas- 
tics. It is written in step-by-step fashion by the 
originators and developers of many of today’s 
most advanced techniques. 


Dozens of photographs show actual operations 
and before-and-after parts. A fund of valuable 
information is included on: proper loading pro- 


cedures—correct water levels—selection of com- 
pounds —proper media types and sizes —time 
cycles —self-tumbling —free tumbling —fixture 
tumbling —unloading and drying of parts. 


This new Precision Barrel Finishing manual is 
being published as a limited edition. 

The price is 50 cents per copy. 

To obtain yours, 

please mail coupon below. 


a limited edition .. . 
50 cents per copy 


LORD CHEMICAL CORPORATION 
Dept.mMP 2068 S. Queen St. 
York, Pennsylvania 
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NEW! 


The Book You Need 
for 1955 


BERYLLIUM 


Beryllium—What about its 
fabrication, its properties, its 
corrosion? What about beryl- 
lium in its pure form? 


These and many other ques- 
tions are answered in this re- 
markable new book, “The 
Metal Beryllium”’. 


38 authorities are repre- 
sented in this volume, pub- 
lished as a result of a special 
symposium given at the east 
A.S.M. mid-winter meeting in 
Boston, and sponsored in co- 
operation with the Atomic En- 
ergy Commission. D. W. 
White, Jr., and J. E. Burke of 
the Knolls Atomic Power Lab- 
oratory of General Electric 
edited the 38 chapters of the 
symposium, plus 15 additional 
papers covering certain as- 
pects of beryllium in greater 
detail. 


Contents include an intro- 
duction, the importance of 
beryllium, occurrence of ores 
and their treatment, reduction 
to metal, processing and fab- 
rication, properties, the brit- 
tleness problem, metallogra- 
phy, corrosion, beryllium-rich 
alloys, cermets and ceramics, 
health hazards and analytical 
chemistry of beryllium. 


6x9 Red Cloth 


700 pages 
$8.00 


AMERICAN SOCIETY 
FOR METALS 


7301 Euclid Avenue, 
CLEVELAND 3, OHIO 
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stainless 
steel 


@ Fully Automatic—no operating 
personnel required. 

@ High Purity—completely 
oxygen-free. 

@ Safe—NO explosion hazard. 

@ Economical—30°/, cheaper 


Units available in 100C FH 
to 10,000 C capacities 


nitroneal gas 
generator 


... produces pure nitrogen with a con- 
trollable hydrogen content that can be 
varied to meet changing requirements 
and maintained at any desired percent- 
age between .25% and 25%. This flexi- 
bility permits the use of proper gas for 
any material or process at lowest cost 

Applications include bright anneal. 
ing, heat treating and furnace brazing 
of stainless steel, low and high carbon 
steels and non-ferrous metals. 


toe tee, 


informative 
booklet No. 21. 


ate, 


BAKER 
METALS 


113 ASTOR ST., NEWARK 5, N. J. 
NEW YORK + SAN FRANCISCO 
CHICAGO « LOS ANGELES 
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TOUGH 


but so smooth! 


Amazing new 
EPOXY finish 
on 
Stereoscopic 
Microscopes... 


AO Stereoscopic Microscopes have a reputation for optical quality and 
ability to work smoothly in spite of rough usage. Now, with the addition 
of the amazing new EPOXY finish, a fine instrument is made even better. 
EPOXY baked enamel is harder . . . so hard in fact that it is even being 
used to replace porcelain for lining hot water tanks. Unequalled metal 
bonding characteristics along with a remarkable resistance to mechanical 
impact retains that “new look” almost indefinitely. Most unusual of all — 
exceptional resistance to chemical deterioration. Look for these AO Stereo- 
scopic Microscopes in the new EPOXY dove-grey color at your dealers now. 


Conventional finish ae EPOXY finish 


RESISTS CHEMICAL DETERIORATION 


The above unretouched photographs show 
a conventional finish and the new EPOXY 
finish after a lengthy torture test. Both 
stands were subjected to a 20% salt spray 


at 95° F for $48 hours. Conventional finish 
shows serious corrosion yet the EPOXY 
finish is completely undamaged, Light line 
on EPOXY finish is saline residue. 


OTHER OUTSTANDING AO FEATURES 


Interchangeable objectives 
Erect 3 dimensional images 
Wide, unusually flat fields 

Easy on the eyes even during 
extended use 

Dust-proof revolving nosepieces 
Slideways grooved to retain 
lubricant 


American 


“pulalo 
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METALLURGISTS 


Rapidly expanding Ferrous Alloy Strip and 
Tube Mill requires several metallurgists. Pre- 
fer recent graduates or up to five years expe- 
rience, 


Opportunities in Process and Development 
Metallurgy of Carbon, Stainless and Alloy 
Steels and in newer metals Titanium, Zircon- 
ium, ete. Leading to responsible positions. 


Would like those with background in Physical 
Metallurgy, Welding Metallurgy, Mechanical 
Metallurgy and Corrosion, 


Please send resume to: 


MR. J. WILTON 
WALLINGFORD STEEL COMPANY 
WALLINGFORD, CONN. 


SAVE TONS OF 


Dies and Molds treated with Grafo 
colloidal graphite dispersions take on 
a durable dry film that lubricates and 
protects where oils and greases fail. 
Just ounces of Grafo as protection prevents tear, 
ripple and scoring in stretch-forming and deep- 
drawing. Eliminates metal pick-up and speeds 
reduction in extrusion and forging operations. 


Write Regarding Specific Problems 


COLLOIDS - 
CORPORATION 
WILKES PLACE 
SHARON, PENNSYLVANIA 


DILLON 
Universal 
TESTER 


Motorized or 
Hand Operated 


Engineering skill at its highest! COM- 
PRESSION. TENSILE-TRANSVERSE and 
SHEAR testing combined in one port- 


Has maximum hend, 
aligning grips, ball 
America's most popular low~ 


priced tester! Write for a 
trated brochure. 


Conforms to most 
ASTM, Federal 
and Military 

Specifications 


W.C. DILLON & CO., inc. 


14612N Keswick St. 


Van Maye 5, Calif. 
(Suburb of Les Angeles) 


Here is one of the outstanding 
heat-treat furnace installations 
blueprinted by Carl Mayer to fit a given requirement. 


This recirculating, gas-fired, car bottom type at the 
Golden Foundry Co., Columbus, Ind., was engineered 
to meet a high temperature range requirement. It 
has proven an asset to the production of cast iron 
engine blocks. 

Write for bulletin HT-53. Over 30 


years’ experience. 


3030 EUCLID AVENUE 15, OHIO 
OTHER PRODUCTS: Core & Mold Ovens © Rod Bakers ® Paint & Ceramic 
Drying Ovens © Special Processing Equipment & Accessories 
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engineered and installed 
7 diflerent gauges evailable—alll in- 

terchangeable! Capacities from 250 up | 

‘ah te 10,000 Ibs. Dillon Universal Tester 

as handles rounds, flats or special shapes 
| 
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KENTRALL Hordness Tester 


MAKES BOTH 
Superficial & 
Regular Tests 


Thoroughly proven in the field over the past two 
years, the KENTRALL makes all Superficial Rock- 
well tests (15, 30 and 45 kg. loads), as well as all 
Regular Rockwell tests 
(60, 100 and 150 kg. 
loads). 

Want complete infor- 
mation? Write for Bul- 
letin RS. 


The 
Torsion 
Balance 
mfian 


Main Office and Factory: 
Clifton, New Jersey 
Soles Offices: 
Chicago, San Francisco 


Use Proved High Temperature Heat-Treating 


PERECO 
Electric FURNACE 


A 
General 
Purpose 
Furnace 


For All 
Temperatures 
Up to 2700° F 


MODEL 
FG-430 


Clean electric heot for the 
or 
full range of heat-treating Special 
needs, with a roomy work Forneess 
chamber of 14° w. «x 24” d. x 
” : . from 450° 
12” h. Gas tight case. Wedge to §000° F 


fit counterbalanced foot-operated 


door. Full range of controls in 


handy reach on separate panels 


Write Today Telling Us of Your Needs 


PERENY EQUIPMENT CO. 


Dept. Q, 893 Chambers Rd., Columbus 12, Ohio 
Export Office: Bessemer Bidg., Pittsburgh 22, Pa. 


(WHAT KIND OF THERMO-|_ 
| COUPLE AND EXTENSION [rr 
[WIRES DOES T-E MAKE? \ — 


4 
MANY TYPES~ DIFFERENT 
INSULATIONS, GAGES AND |.:.' 
CALIBRATIONS." SPECIALS, 100. | 
has too many wires to mention comforta- 
x bly in one ad. However, in T-E’s Wire Bulletin, ee 
te you can see insulated wires, their gages and SOF 
calibrations, as well as charts showing cali- 
KX bration symbols, color codes and insulation ‘Ns 
“characteristics. Also included is useful engi- 
neering data such as wire resistances, weights, 
vere electrical properties, and conduit capacities. 
Write for your copy—it will help you select 
x the wire you need. Ask for Bulletin ree 
e's) Rochelle Pork Post Office, SADDLE BROOK, NEW JERSEY ey 
CANADA + THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONT. 
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AA 
Throw away your 
outdated handbook ! 


Here's outstanding news for all concerned with 
metalworking in ite technical planning and pro 
duction stages. Now you can have a famous refer 
ence book, of long-standing reputation, in entirely 
modernized form. THE NEW AMERICAN MA 
CHINIST’S HANDBOOK brings you today's prac 
tice today’s needed data in profusion In it 
you will find 1579 pages of dependable facta to 


speed up and simplify your work in shop and 
drafting room 


“THE NEW] AMERICAN MACHINIST'S 
BIGGEST HANDBOOK 


MAPROVERENT Edited by RUPERT LE GRAND 
IN NEARLY Senior Associate Editor, American Machinist 
50 YEARS! earliver edit ne 


and Frank A. Stanley 
The NEW AMERICAN MACHINIST'S HANDBOOK te vo 
concisely written, so togically arranged, so packed with 
facts, that you'll find it of almost daily use in your work 


edited Fred H. Colvin 


80% "he 


arranged to 


in gearing 
piine hread featenine drafting preetice ma 
Fully date ae ibjeet n seation argue and 

tandard, tolerances, forming and finishing met! 
and y 


fond euthoritative that 
* and money saved and better reeulla in 
all your work. Bee for your reelf 


USE THIS HANDBOOK FOR 10 DAYS FREE! 


sections 
$11.00 
Easy TERMS 


McGRAW-HILL BOOK CO., D 2 

327 W. 41 Street, New York 26, Print | 

Send me tLeGrand’s THE 

AMERICAN MACHINIST'S HAND. Name | 

te elamimation of aad | 

a if fact i« 

check o mn 10 da and Line Mate | 

a mth unt pa fu 

purchase price of book (We pay de, 
Cnt miltence scoompanice hoe | 

thie Ramee efamination and Fer orice and terme 

return privilege} 
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PANGBORN 


HYDRO-FINISH 


For easier handling, for added efficiency .. . 
look to the new Pangborn Hydro-Finish! Hy- 
dro-Finish cleans and finishes molds and dies 
in minutes, holds fine tolerances. And now it 
offers many new advantages! Pangborn has 
done away with the pump; air jet sluriators 
now keep the abrasive in suspension. This 
means a lower investment and fewer moving 
parts. Optional equipment includes a loading 
stand that simplifies handling, washing and 
inhibitor application. The cabinet has been 
redesigned for more efficient operation. These 
and other advantages make the Pangborn Hy- 
dro-Finish ideal for precision cleaning and 
finishing! 

For further details on Hydro-Finish, send for 
Bulletin 1403 now! Write PANGBORN CORP., 
1800 Pangborn Blvd., Hagerstown, Maryland. 
Manufacturers of Blast Cleaning and Dust 
Control Equipment. 


Pangborn 


BLAST CLEANS CHEAPER 


For full details about Ahco Compounds 
for automatic buffing, write today to 
Apothecaries Hall Company, 20 Benedict 
Street, Waterbury, Connecticut. 


standard or specially designed 


YOUNG BROTHERS OVENS 


for Baldr nea: treating 


Drag-Chain 
Conveyor-Type Oven 


The exclusive features engineered and built into Young Brothers 
Ovens provide better heat treating results at subssantial savings in 
time and money. 


Through the services of Young Brothers engineers, you get the advan 
tage of more than a half century of experience in designing standard 
and special types to meet individual production requirements for 
processes such as Annealing and Tempering, Drying and Impregnating, 
Aging, Normalizing and Sesees Relief, Preheating and many others. 


lovestigate the advantages of Young Brothers Ovens and Service today 
Write for Bulletin 14- 


YOUNG BROTHERS COMPANY 


1829 Columbus Rood Cleveland 13, Ohio Estab. 1896 
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p the HARD FACTS, Mam 
LIKE MAGIC! é: ... about 
A AUTOMATIC BUFFING 
f 


WHAT'S 
THE FASTEST 
WAY TO 
CLEAN METAL? 


WHAT'S 
THE MOST 
ECONOMICAL 
WAY? 


FREE Booklet 
on Metal Cleaning 


answers many questions that mean better pro- 


duction, more profit for you. Just look at the 


table of contents: 


Tank cleaning methods 
Electrocieaning steel 


Electrocleaning nonferrous 
metals 

Pickling, deoxidizing, bright 
dipping 


Applying iron phosphate coatings 
in preparation for painting 


Applying zinc phosphat ati 


Cleaning, removing rust and 
conditioning for painting 
in one operation 


Machine cleaning methods 
Paint stripping 
Steam-detergent cleaning 
Barrel finishing, burnishing 


Better cleaning in hard- 
water areas 


Treating wash water in 
paint spray booths 


Rust prevention 
Machining and grinding 


FRE Write for your copy of this 
44-page illustrated booklet. 


Technical Service Representatices Located in 
Principal Cities of U.S, and Canada 


BETTER 
BLACKENING .. . 
PROFITS UP... 


WITH 


A famous manufacturer* was unable 


£_ BLACKENING COMPOUNDS 


Whatever your 


to blacken malleable iron. Swift product, or problem, 
blended a blackening compound that Swift can deliver a 


permitted o change from an expen- blackening com- 
sive forging to a malleable iron cast- pound that gives 
ing.Blackening was complete— rich, solid black 
durable — inexpensive. durable finishes! 


“name on request 


GET FULL DETAILS NOW—send for catalog sheet and 


technical bulletins. 


INDUSTRIAL CHEMICAL 
COMPANY 


Albany Turnpike Canton, Connecticut 


Pot on 


INDUSTRIAL Gas EQUIPMENT 


NO BLOWER OR JUST CONNECT TO GAS SUPPLY 
OTHER POWER BUZZER Equipment, a buy-word 
NEEDED 


since 1911, provides the hottest 
and quickest heating without 
blower or power. Wide range of : 
turn down and heat control, You 

can depend on a BUZZER 


u 
me a © 
0 boul vietal caning 
\ eno 
name 
\ company 
\ aporess 
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Oven Furnaces 


Send for complete 
BUZZER Catalog. 


CHARLES A. HONES, Inc. im 


126 $0. GRAND AVE, BALOWIN, LI, N.Y. 
BURNERS FURNACES | Hoot Treating, Melting, Soldering 


Mfrs. since 911 


| 
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akit 
S 
“ 
oakite proouct® inc. \ 
yooklet “Some good things \ 
\ 
ty, 
Ys Yf 
/ ‘S) 
WV 
195 


Metal Progress 


Taylor Lyman, Publisher 


District Managers 
John B. Verrier, Jr. and James P. Hontas 
15 W. 42nd St., New York 36—CHickering 4-2713 
Ww illiam J. Hilty 
301 Euelid 


Robert Bilbrey 
53 West Jackson Bivd., Chicago 4, Ill.- 


Donald J. Walter 


20060 Livernois St 


, Cleveland 3—UTah 1-0200 


A. P. Ford, Sales Manager 


-WAbash 2-7822 
George H. Loughner, Production Manager 
7801 Euclid Ave., Cleveland 3—UTah 1-0200 


, Detroit 21, Mich. 
PUBLISHED BY AMERICAN SOCIETY FOR METALS, 7301 EUCLID Ave., CLEVELAND 3, OHIO—W 


University 4-3861 
H. EISENMAN, SECRETARY 


e Index to Advertisers 


Acheson Colloids Co... . Outside Back Cover Vahraliey Ce.... 87 Pangborn Corp...... 
Ale Reduction Sales Co., Ine... .. 166 Vink! & Sons Co., A. 17 Park Chemical Co....... 10-11 
Ajax Hleetrothermic Corp.. Foxhore Ce...... 173 Penn Precision Products, Inc... . 152 
Aldridge Industrial Oils, ine. Pereny Equipment Co.......... 193 
Allegheny Ladiam Steel Corp... . 177 Pittsburgh Leetrodryer Corp... 161 
Allied Research Products, ine.. Gon al “C 62.43 Pressed Steel Co.......... 166 
Alley Engineering & Casting Co......... Ge Xx rs 165 Production Specialties, Ine... 151, 152 
Grate Colloids Corp... .. 192 
American Wrasse Co... ‘ Claud 29 
American Chemical Paint Co............. 184 Galf “Ou “C - re 6-7 Radio Corp. of America... 142 
American Cyanamid Co. oe Kaybestos-Manhattan, Ine., 
Metal Chemicals Seetion....... Manhattan Kubber Div... 150 
American Gas Association... .. sooo Harnischfeger Corp............ Republic Steel Corp... 8-9 
American Gas Furnace Co. Haynes Stellite Co., Unit of Revere Copper & Brass, Ine... 9OB-90€ 
4 Machine & Metals, es. Union Carbide & Carbon Corp. i7 152 
American Optieal Ce.... Hevi Duty Co.......... 130-131 Gite We 166 
Amertean Holler Die Corp....... Hill Aeme Ce. Roll Formed Products Co... . i149 
American Seclety for Metals 190 Holeroft & Ce. S2A Rolock, Ime........... 
Ampeo Metal, Ine... . aa Holden Co., A. F. 146 Rubicon Co........ 28 
Apotheearies Hall Co 94 Ine., Chas. A. 195 Ryerson & Seon, Ine., See. 48 
Armour & Co., Ammonia ‘Div. 148 
Arwood Precision Casting Corp........... 158 Houghton & Co., BE. Ff 26 Sargeant & Wilbur, Ine. 46 
Ashworth Brothers, Saunders & Co., Aleuander . lot 
Illinois Testing Laboratories, Ine 160 Seles Corp. of America. 
Babcock & Wileox, Tubular Products Div... 32 Sel-Rex Precious Metals, Ine. ..150 
Saher & Adomeon Product Industrial Heating Ce. 145 96D 
General Chemies! a International Nickel Co. BOA, 103 Se M fe Co il 
Allied Chemical & Dye Corp...........188 Industrics, Inc... . 123 
21, 191 : Shere Instrument & “Mfg. Ceo., Ine. 147 
Haldwin-Lima-Hamilton ...... Jelliff Mig. Corp., 151 Sieburg Industries............ 147 
Harber-Colman Co. Jones & Laughlin Steel Corp. -.. 39, 141, 185 Selventol Chemical Products, Inc. 5 
Wheeleo Instruments Div............. 328 Somers Brass Co., Inc...... lot 
Beusch & Lomb Optical Co... Spencer Turbine Co. 115 
Hethlehem Steel Co 143 Kemp Mannfecturing Co... . Sperry Products, Ine 171 
Hransen Instruments, Ine. an 147 Standard Steel Treating | Ce. 587 
Brooks & Perkins, Ine.......... Star Stainless Sevew 148 
Lakeside Steel Ce.. 146 Stokes Machine Co. 40-41 
LaSalle Steel Co. 127 Struthers Wells Corp. 132 
Latrobe Steel Co... .. 24 cs 4 
Cambridge Wire Cloth Co... ... . Leeds & Northrup Co. 167 Superior Steel Corp...... 112A 
Carl Mayer Corp....... 192 High Frequency Labs 19 Superior Taube Co.......... .159 
‘ Cow G. berg Engineering Co. $4-35 Surface Combustion Corp. . Inside Front Cover 
Carpenter Steel Co....... Little Falls Alloys, Ine. 150 Swift Industrial Chemical € 195 
Chace Co., W. M.. Lerd Chemical Co. 190 
Chase Brass & Copper Ine. Taber Instrument Corp........... 148 
Cincinnatl Milling Machine Co........... 189 umnite Division, ... 150 
Cinelnnatl Sub-Zero Products Co. 186 Thermo Electric Co., Ime... 193 
Clark Instrument Co. 27 Mallery Sharon anium Corp... 186 Tersion Balance Co... . 193 
Consolidated Vaewom Corp.......... 156 
Manhattan Rubber Div., 
Continental Industrial Engineers, Ine... .... 162 Ravk 108 
Ceoley Electric Mig. Co... 140 Marchell Products Co 126 Union Carbide & Carbon Corp. 95, 179 
Copperweld Steel Co., Ohio Seamless United Scientifie Co.......... 178 
rucible Steel Ce. America 47, 107, 183 McGraw-Hill Book Co., Ine. 193 — BC, 
Mixing Equipment Ce., Ine. 116 thea Drop Forge & Tool Corp. 176 
Driver Herris Ce... . National Forge & Ordnance Ce. 20 
Du-Lite Chemical National Metal Abrasive Co Wallingford Steel Co. 192 
National Research Corp 109 Waukee Engineering Co. 168 
Niagara Alkali Co. 175 Wheeleo Instruments Div... 
Velipse Pucl Engineering Co............ Niagara Blower Co. 122 Barber-Colman Co. 328 
Hleetrie Furnace Ce...... Inside Back Cover North American mite. Co 170 Levejoy & Ine. 
Pleetre Alleys Div., Norton Co, 18 Metal Rolling & Stamping Corp 151 
American Brake Shee Co 2 Wilken Mechanical Instruments Div.. 
Flectre Metallurgical Co., Unit of Oakite Products, Ine. 195 American Chain & Cable 110 
a Union Carbide & Carbon Corp... . 95 Ohie Crankshaft Co 21 Wiretex Mig. Co. 147 
Engineered Precision ée 148 Ohie Seamless Tube Division of 
Vriee Products, Ine... . ‘ 49° Obie Steel Poundry.. 118 Young Bros....... 194 
Olesen Testing Machine Co., Tiniu« 16 Youngstown Welding Fuginecring Co. 


196 


METAL 


PROGRESS 


KABLE PRINTING CO 


ate 
4 


EF belt conveyor furnace bri,ht annealing, EF continuous roller rail pusher furnace 


{ i } coiled alloy stee! and non-ferrous wire bright anneals large reels and coils of wire 


engineered 


4 
a n This furnace bright anneals wire on reels Stainless steel wire is bright annealed con 


spools, and coil Capacity 4000 ibs. per hr tinuously in these EF multiple tube furnaces 


to meet the WIRE INDUSTRY'S requirements 


We build production furnaces for heat processing all kinds of 
wire, rod, or other products—in any shape or form. 


Years of practical experience in designing and building success- 
ful heat treating equipment for the wire industry enable us to 
furnish the best type of equipment for any purpose—and to 
produce the results required. 


Shown here are 8 more production installations we made in 
prominent wire plants. We receive many repeat orders. 


Submit your production furnace problems to 
experienced EF engineers — it pays. 


THE ELECTRIC FURNACE CO. 


> 

CAS FIRED FIRED AND Ch 
Charging end of EF special atmosphere ANY PROCISS. PRODUCT OF PRODUCTION 
bulkhead pusher furnace; bright anneals 


copper and copper-weld wire and clean Canodien Associectes @ CANEFCO LIMITED @ Toronto 1, Conoda 


anneals brass wire. Capacity 4000 ibs. per hr 


EF direct gas fired, single end, forced cir EF direct gas fired bell type furnace with EF special atmosphere continuous bright 

culation hearth type annealing furnace with retorts and 4 forced circulation bases. used annealing furnace in which the wire is con 

gantry crane for handling lerge coils of for bright annealing both ferrous and non veyed through the various tones on two 
cupro nickel! wire and brass rod ferrous flat coiled wire peraliel rows of bulkhead type trays 
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Mew to extend: productive lite of 


Lubricate these tools with ‘dag’ Colloidal Graphite . . . 
the resultant non-galling dry lubricating film easily bears 
the heat and pressure of these rigorous operations. 
As cooling-water is sprayed on the tools between 
strokes, a graphoid coating protects them against the cor- 
rosion which normally attacks hot, wet, steel surfaces. The 
graphite treatment also reduces shearing friction, produc- 
ing smoother finishes to closer tolerances so that subse- 


ACHESON COLLOIDS COMPANY 
PORT HURON, MICHIGAN 
tise ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 


punches, dies 


quent machining operations are frequently unnecessary. 

‘dag’ dispersions are also used profitably in forging, 
stamping, deep-drawing, casting, stretch-forming ond 
wire drawing, for which conventional lubricants ore in- 
adequate. There are a surprising number of ways in 
which ‘dag’ Colloidal Graphite con be used in your 
metalworking operation. Write for our free booklet 
containing typical applications, Bulletin No. 426-Y1. 
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